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EFFECT OF BORON ON THE GROWTH OF CERTAIN 
GREEN PLANTS 


By Antonio Eodpjguez 
• Inteodtjgtion 

In recent years eonsideralhe attention has been given to the ele- 
ments nianganose, copper zinc and boron in relation to plant nutri- 
tion. Manganese lias lieen definitely established as an essential ele- 
ment. The evidence for boron as an essential element is not as 
delinite as the evidence for manganese bnt still it is fairly convincing. 
Like otli(‘r elements boron at low concentration may increase plant 
growth while at liiglier concentrations boron is toxic. In general 
boron at concentrations in excess of one part per million lias been 
found to be injurious to plants. This toxicity of boron is manifested 
by a distinct elilorosis of the leaves, defoliation and abscission of 
young fruits. Death may ultimately result from excess of boron. 

Boron deficiency is of little practical importance in crop produc- 
tion, since there appears to be in most soils an adequate supply of 
available boron. Boron toxicity has been reported under certain 
conditions and is a problem of practical importance and may be a 
problem of greater importance than is generally recognized. Thus 
in Southern California and in the valley of the Rio Grande in Texas, 
fruit trees have been reported as injured by boron. These conclu- 
sions are based on the character of the injury, i. e. chlorosis, defolia- 
tion and abscission of fruit and evidence on the presence in the plant 
and irrigation water of unusual amounts of boron. The fact that 
cholorosis is associated with boi'on injury suggests that boron in- 
terferes in some manner with the normal iron or manganese relation- 
ships. It further suggests that boron may owe its favorable effects 
on plants by counteracting or antidoting the toxicity of iron or 
manganese particularly the former since in general less attention has 

* A thesis presented to the faculty of the graduate school of Cornell University as partial 
fulfillment, requirements for the degree of Doctor of Philosophy. 

** Chief, Division of Agricultural Industries, Department of Agriculture and Commerce. 
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been given tO' the quantity of iron added to the culture mediiiiii than 
that of manganese. 

This iiivestigat'ion is cencenied with the tO'Xieity of boron and 
more specifically Avith a jiossible relation of iron to boron. Three 
hypotheses liaA^e ])een a<lvanced to account for boron toxicity, (1) 
Boron may .hare a direct iiifluenee on chloroxihyll resulting in its 
destnietion. (2) Boron may ba^^'e an effect on iron Avliicli is essential 
for elioloropliyll formation. Tlie solubility of iron may possibly be 
decreased either in the culture medium in the soil, or in tlie plant, 
(3) There is the po'^sibility also that in the presence of boron there 
is a decreased permeability of the cell to iron or a lesser aeciiimila- 
tion of iron. Similar relations might hold Avith respect to^ manganese. 

The problem of boron toxicity is one of tlieoretical as Avell as 
practical importance. Basic studies are essential for the develop- 
ment of practical method of control. 

Review op the Literature 

Boron seems to be Avidely distributed and probably occurs in all 
green plants. Wittstein and Apogier (35) in 1857 Avere the first to 
claim the presence of boron in plants. Baumert (2) 1888 detected 
boron in AAuiies. E. 0. Von Lippman (20) 1888 demonstrated its 
presence in the leaves and roots of sugar beets. Hotter (14) 1890 
analyzed various fruits, leaves and twigs of certain plants finding 
boron present in apple, pear, cherry and others. II. Jay (15) 1895 
analyzed Amrioiis plants and concluded that boroji is of universal 
oceiiiTeiice in the plant world. He also stated that plants varied in 
their capacity for absorbing boron. 

In recent years the problem of the stimulative action and the 
essential nature of ))oron lias attracted the attention of various in- 
vestigators. Nakamura (25) 1903 using peas and spinach in pots 
Avith soil found that the addition of one milligram of borax per kil- 
logram of soil exerted a stimulant action AAdiile 5 milligrams liad a 
slight depressing action. Agulhon ( 1 ) 1910 in his exhaustive studies 
using sand, Avater and soil cultures found that boron Avas beneficial 
for plant groAvth. Brenchley ( 3 ) 1914 using barley and peas in 
water cultures gaA^e evidence of stimulation with the lower concentra- 
tions. With barley stimulation was not very evident. K. Warring- 
ton (33) 1923 in her extensive work on the effect of boron compounds 
on the broad beans and other plants, using water cultures, soil cult- 
ures, and field experiments, concluded that boron is an essential 
element. Warrington held the view that boron functioned catalyt- 
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ieally in the plant. Plants showed variations as to the need for 
boron. Seasoned variation was important. Lack of boron affects 
iiieristemati(3 tissues. Brenehley and Thornton (4) 1925 presented 
evidence to show that the absence of boron from the culture medium 
does not affect the entrance of the legume organism into the plant 
roots, but rather that goinvth of the plant without boron has affected 
the cleA^elopnieiit of the nodules. The vascular supply of the nodiileSj 
was defective. Such nodules having no vascular strands remained 
small and buried in the cortical tissues. In nodules without vascular 
strands the bacteria do not give rise to baeteroid forms. There 
was a reduction in nitrogen fixation. Warrington (34) 1926 in her 
studies on. the changes induced in the structure of Yicia Faha^ by the 
absence of boron from the nutrient solution, found hypertrophy of 
the cambium, frequent disintegration of the phloem and groiiiicl pa- 
rencliynia,, and poor developmeiit of xylem with ultimate breaking 
of this tissue. 

Sommer and Lipmaii (31) in 1926, using conductivity water and 
highly purified chemicals, presented photographic evidence showing 
that boron is essential for the growth of green plants. Brenehley 
and Warrington (5) in their study on the role of boron in the growth 
of plants reported complete failure of growdh in the absence of 
boron. In the absence of boron, irrespective of the pH of tlie nutrient 
medium death ultimately occurred. They obtained better growth 
with a solution having a pH of 6.2. In their study on the influence 
of the concentration of boron on growth, they claim that the critical 
factor is the absolute amount of boron available in any one period 
and that concentration is not important so long as the rate of replace- 
ment is rapid enough to supply the required amount. A lower con- 
centration of boron will suffice if the nutrient solution is frequently 
renewed. They stated that the form in which boron is present is 
of no importance and that sufficient amounts can be obtained from 
the insoluble borates. Boron could not be replaced by any other ele- 
ment and could not replace any of the essential elements. The au- 
thors claim that without boron, calcium is not fully utilized and 
that boron enables the plant to actually obtain more caleiimi or utilize 
it more efficiently in metabilism. Swanback (32) 1927 presented evi- 
dence indicating that boron is essential for the growth of tobacco. 
Collins (6) 1927 using sand, soil and water cultures claimed that 
boron is not necessary during the seedling stage. He obtained no 
stimulation by boron and concluded that boron is not necessary for 
the production of a mature soy bean plant. Johnston and Dore (17) 
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1928 from tlieir study on the influence of boron on the chemical com- 
position and growth of the tomato plant concluded that boron in 
concentration of 0.5 parts per million is necessary for the normal 
growth and development of the tomato plant. With a deficiency in 
boron they noted death of the terminal meristeiii and breaking down 
of conducting tissues in the stem. They found more total sugar and 
starch in the leaves and stems of boron-deficient plants and relate 
this to deficient conducting tissue. McMurtry (23) in 1929 cor- 
roborated the results obtained by Swanbaek. McHargiie (21) 1930 
also found a marked stimulation of growth with the use of boron. 
In a later paper (22) 1932 he describes special symptoms obtained 
with lettuce when boron was deficient. A. E. C. ITaas (8) (9) (10) 
working with citrus trees has reported the necessity of small amounts 
of boron for their growth. 

The various investigators who have dealt with the essential nature 
of boron have also studied the range in which boron is toxic. In 
general they have found that boron in concentrations above one part 
per million is toxic to plants. Such toxicity is marked by a chlorosis, 
defoliation and shedding of young fruits. 

The problem of boron toxicity has become important in the dry 
regions of California and Southern Texas. Fruit trees of these 
regions have been affected with a chlorosis and final shedding of 
leaves and young fruits, thus causing damage of economic importance. 
The cause of this injury has been studied by various investigators. 
Kelley and Brown (T9) found that boron is a natural constituent 
of the irrigation waters of Southern California. Subsequent in- 
vestigations by Scofield and Wilcox (26) have confirmed these earlier 
reports and on the basis of their findings they^ concluded tliat boron 
is the cause of the injury to the crops of these regions. They stress 
the fact that the severity of crop injury resulting from boron may 
be infiueneed by local soil conditions, by climatic conditions, by 
method or quantity of irrigation and by the program of fertilization. 

Skinner, Brown and Eeid (28) in studying the effect of borax 
on plants made field experiments with various crops. They found 
borax when applied under field conditions to retard growth and 
crop yield. They refer repeatedly to a ^‘bleaching’’ of the leaves 
though reduced yield was noted without chlorosis. With com they 
state that badly bleached plants were obtained when borax was used 
in amounts greater than 5 pounds per acre. They suggest' ^This 
prevention of chlorophyll formation may be due to an interference 
with the assimilation of iron, similar to tlie action of calcium or as 
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observed witii an excess of manganese compounds^ ' Tip burn lias 
also been noted by tliese investigators as well as by others. 

Suinniarizing the results of these various investigations, the con- 
clusions are that boron at concentrations in excess of one part per 
million is toxic and that boron is essential for the growth of green 
plants. N"o evidence is available concerning the role played by boron. 
Views concerning the role of horon in relation to iron and toxicity 
have been stated previously. 

Experimental Methods 

lii all of the previous work on boron, higher plants have been 
used vdiieli normally grow on soils. In my own experiments I 
selected two water plants, one of the duckweeds, Spirodelw polyrhyza^ 
a iiigher plant, and the other a species of Chlorella a unicellular alga. 
The former was obtained from Dr. Albert Saeger, who maintained it 
under pure culture condition. The alga was originally obtained 
from the soil by Wann and Hopkins (11) and has been maintained 
under pure culture conditions. 

These plants were selected because their relation to iron and man- 
ganese has been well established, and it is possible to grow these 
in large numbers under uniform conditions. Thus, statistically such 
results as might be obtained should be significant. 

In the experiments with Spirodela the plants w’ere grown both 
under pure culture conditions and under ordinary water culture 
methods. 'With Chlorella, however, all the experiments were made 
under pure culture condition. With the Spirodela experiments, 
under ordinary culture conditions, ten plants were removed from 
the stock culture and transferred to the beakers containing the solu- 
tions under consideiTition. In the pure cultures only one plant was 
transferred to each culture at the outset of the experiment. Atten- 
tion was given to the selection of uniform plants. 

The stock cultures of Chlorella are maintained on potato-dextrose 
agar, a niedium excellent for the growTh of the alga. In starting 
cultures for the experimental work the following procedure was 
adopted. A small mass of cells was removed from the agar slope 
by means of the platinum needle and added to 10 cc. of sterile 
distilled water. This was agitated well until thorough suspension 
of cells was obtained. To the culture medium was then added one 
cubic centimeter of the suspension by means of a sterile pipette.. 
The suspension used in the various experiments was made to contain 
approximately the rame number of cells. 
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Tile cultures after inoculation were placed on a table in the 
laboratory in front of a window where sufficient light was available 
for good development. The arrangement of tlie cultures was elianged 
daily in order to eliminate differences in illuiiiiiiation. 

Counts of the number of plants formed in the cultures of /Spiro- 
deJa were made from time to time during the course of the experi- 
ments. The niinilier of leaves was also used as an index of growth. 
The dry weight of Spirodela was determined by drying the plants 
in vacuum oven at 50 degrees centigrade. In the experiments under 
ordinary cultural eonditionSj half of the plants were used to deter- 
mine the dry weight, while those under pure culture conditions, the 
total number of plants was used. 

The dry weight of the alga was obtained by Altering* the culture 
through Aveiglied gooch crucibles and then -washing the cells in dis- 
tilled W’ater. The crucibles wTre then dried in a vacuum, oven at 50 
degrees centigrade and the final weight obtained. 

The -water used in the preparation of the cultures -was obtained 
from an electric still. Tiie chemicals used were Kalbanms and these 
were recrystallized tliree times. A nearly saturated solution of the 
salt ill hot conductivity wmter \ras made. Tliis was filtered wliile 
hot to remove detritus. The solution was then chilled in a cold 
alcohol bath and the resulting crystals were collected on a buchner 
funnel. This process was thereafter repeated twice. The sugars 
used wume Mereks sucrose U.S.P.X. and dextrose, Bakers ’s Blue 
Label. These -were not recrystallized since tliey gave no test for 
iron. 

Iron deterniination. Ten cubic centimeters of the solution are 
placed in a 50 cc. Nessier tube. To this is added 1 cc. of concen- 
trated HCl, 1 cc. of a solution of KSO 4 (potassium persulphate) 
containing 5 milligrams of KSOj. per cc., and 10 cc. of a 10-])er-eeiit 
solution of KSCN (potassium siilfocynate. ) Fifteen cc. of an amylic 
mixture containing 5 parts of amyl alcohol and 2 parts of cdlier is 
then added. This is then mixed thoroughly with a vertical motion 
using a glass rod with a flat end in order to allow the amylic mixture 
to take up all the Fe (SON) 3 . The mixing slioulcl not be violent, 
othemvise an emulsion may be formed, giving the upper layer a turbid 
appearance. ‘When the two layers have separated, 5 cc. of the upper 
layer is removed by a pipette and placed in a colorimeter tube. 
Comparison with a standard is then made. The standard is prepared 
in exactly the same way having a known amount of iron present. 

Boron analysis. The precipitation was obtained from the culture 
medium by centrifuging. It wms washed with distilled water several 
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times and tlieii dissolved with concentrated HCl. Tiie solution was 
made up to 50 ce. and an aliquot part taken to be tested witb Tumeric 
paper. The Tumeric paper was allowed to stay in the solution from 
24 hours to 48 hours. 

Experiments With Spirodela Folyrhyza 

The culture solution used for Spirodela wus Knop's solution 
modified to the extent of obaiuiiig a balance medium which would 
give maxiinura growth without forming a precipitate. This solution 
will be designated as K-I. 


KNO. 1.67 g\ 

KH.PO, 1.67 g. 

MgSO^ 0. 81 g. 

Ga(N03)o4IL0 5.00 g. 

Water 1000 ce. 


The culture medium used was made up by taking 10 ce. of the 
above stock solution and diluting it the addition of 990 ec. of 
distilled water. M11SO4 4Hi.O was added so that the concentration 
of manganese would be 0.1 p.p.m. Iron wms added in 0.5 p.p.m. as 
PeOla unless otherwise specified. 

Experiment 1. 

In this experiment the plants were grown under ordinary water 
culture methods. Beakers of 400 cc. capacity, of pyrex gla^s, were 
used. These wun^e covered with Petri dishes to prevent tlu' entrance 
{)f dust. In each. b(‘aker wms placed 250 cc. of the culture' solution. 
At the outset of the experiment 10 plants were transferred from the 
stock culture to each culture vessel. At the beginning all cultures 
w’^ere in duplicate hut later in the exj)eriment the individiuil treat- 
ments were replicated four times. The culture solutions were changed 
every three or four days and observations were made at these times 
on the color of the plants and root conditions. Counts were made 
also of the number of plants per culture. The results of this experi- 
ment are summarized in Table 1 and presented graphically in 
Figure 1. 

When the data under date of April 11 are noted it will be ob- 
served that there appears to be a marked stimulation of growth by 
concentrations in excess of 30 p.p.m. The large number of plants is 
due not to increased growTh but to a breaking up of the original 
plant into many smaller individuals consisting usually of single 
leaves. This is characteristic of the duckweeds when an unfavorable 
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coiKlitioii is present and is to be taken as evidence of toxicity. These 
individuals soon die so that in the -figures given under April 21 no 
data are recorded for these cultures with^ the highest concentrations. 
Furthermore, the hnal figures on the number of plants do not reflect 
fully the differences in growth between the boronffreated plants and 
the controls, since the plants with boron were generally smaller. 
This will he referred to again subsequently. 

The controls were not of a deep green color indicating that iron 
was in part deficient, but those plants with boron were more deficient 
in chlorophyll. 


Tablb 1— influence of BORON ON GROWTH OF SPIIiODELA. BORON ADDED AS 
BORIC ACID. EXPERIMENT BEGUN APRIL 7 WITH 10 PLANTS IN EACH 
CULTURE. 


'rreatmeiil i 

Number ' 

April 11 

of Plants pe: 

April 16 

r Culture 

April 21 

Ave. No. 
Plants 
April 21 

Condition 

Control 

17 

51 

100 



Control 

16 

46 

110 

99 

Slight 

Control 



94 


Chlorosis 

Control 



92 




Boron 1 p. p. m 

12 

38 

50 



Boron 1 p. p. m 

12 

28 

54 




Boron 1 p. p. m 



54 

55 

Chlorotic 

Boron 1 p. p. m 



60 


I, 


Boron 5 p. p. m 

10 

31 

24 


1 Chlorotic and 

Boron 5 p. p. m 

15 

36 

24 

24 


plants smaller 

Boron 5 p. p. m 



24 




Boron 5 p, p. m 



24 




Boron 10 p. p. m 

12 

30 

22 

22 

[ Chlorotic and 

Boron 10 p. p. m 

10 

32 

22 



plants smaller 

Boron 20 p. p. m. 

10 





Boron 20 p. p. m 

11 






Boron 30 p. p. m 

13 




! 




Boron 30 p. p. ra 

16 












and very 

Boron 40 p. p. in 

22 






Boron 40 p. p. m 

30 






Boron 50 p. p. m 

33 






Boron 50 p. p. m 

34 














The chlorosis noted in the plants grown with boron began with a 
discoloimtion at the tip of the lobes spreading down to the base of 
the lobes. The possibility of iron being deficient in the solution and 
causing the. chlorotic appearance was considered. Iron was added 
0.125 parts per million to one cultui'e in each series. The addition 
of this extra iron as FeCIs did not correct the chlorosis. The reason 
for this lack of response to extra iron will be presented and discussed 
subsequently. It was still assumed that iron was unavailable. With 
this point in mind 20 parts per million of potassium tartrate was 
added to each of the cultures in which the amount of iron had. been 
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increased. The results of the addition of potassium tartrate were 
observed four days later. All the cultures tO' wdiich it had been 
added became green and normal in color. Algal growth in the solu- 
tion containing the tartrate also show^ed the beneficial effect of the 
treatment. 

In summarizing these results boron was found to be detrimental 
to growth. Signs of its toxic action w^ere shown by the chlorosis 
of the leaves, loss of roots and general decrease in size and growth. 
The addition of potassium tartrate induced chlorophyll formation. 



Figure 1. — ^Influence of 1)01011 on growth of Spirodela 
polyrliyza based on average number of 
plants in cultures on April 21. 

Experiment 2. 

In this experiment the culture conditions were essentially like 
those of the preceding experiment except that potassium tartrate 
was used in half of the cultures. The tartrate was added as a means 
of maintaining the availability of iron. This has been used re- 
peatly for this purpose and in Experiment 1 proved elffective in in- 
ducing chlorophyll formation. As in the previous experiment iron 
was added at the rate of 0.5 p. p. m. To reduce algae contamina- 
tion the solutions were renewed at intervals of four to six days. 
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Table 2-EPFEGT OF BORON ON SPIRODBLA POLYRHYZA. EXPERIMENTS BEGUN 
ON APRIL 26. TEN PLANTS WERE INITIALLY PLACED IN EACH CULTURE. 
FIGURES REPRESENT AVERAGE OF FOUR CULTURES. 


Treatment 

No. of 
Plants* 

i 

May 13th 

No. of 
Plants* 

June Gth 

Dry 

Wt. 

Relative 
Dry Wt. 

Dry 

Wt. 

Relative 
Dry Wt. 

Control 

I 

! 20 

22.4 

100 

45 

32.5 

100 

Boron 1 p. p. in 

66 

31.6 

141 

34 

33.5 

103 

Boron 2 p, p. m 

57 

37.9 

168 

29 

24.9 

70.6 

Boron 5 p. p. ni 

52 

30.8 

137 

°47 

25.1 

77.0 

Boron 10 p, p. m 

45 

5.3 

23.6 

Dead 




® Plants small due to fragmentation. 

* Plants were removed at definite intervals from each culture, the percentage removed from all 
flasks being the same. 


xifter May 13tii the plants in some of the cultures became too 
numerous and it was necessary to remove half of the plants from all 
cultures at this time. Those removed were used for dry weight 
determination. Subsequent removals of plants were made so that 
the plants were halved on May 19, 24, and 31. The plants were 
halved therefore four times. No figures are given to show the total 
number of plants that would iiave been produced if the containers had 
been sufficiently large with adequate volume of solution, and no 
reduction in the number of xilants, as has been done by others. 

Table 3— EFFECT OF BORON ON SPIROBELA IN THE PRESENCE OF POTASSIUM 
TARTRATE. EXPERIMENT BEGUN APRIL 2G. TEN PLANTS WERE INITIAL- 
LY PLACED IN EACH CULTURE. FIGURES REPRESENT AVERAGE OF FOUR 
CULTURES. 


May 13th June Gth 


Treatment 

No. of 
Plants* 

Dry Wt. 

Relative 
Dry Wt. 

No. of 
Plants* 

Dry Wt. 

Relative 
Dry Wt. 

Control 

37 

2G.4 

100 

83 

64.2 

100 

Boron 1 p, p. m 

: 51 

37.2 

141 

52 

; 36.8 

57.4 

Boron 2 p. p. m 

1 47 

39.1 

148 

42 

32.1 

50.0 

Boron 5 p. p. m 

°45 

21.5 

81.4 

°70 

13.4 

20.8 

Boron 10 p. p. m 

i “50 

6.8 

25.7 

Dead 




° Plants small due to fragmentation. 

** Plants were removed at definite intervals from each culture, the percentage removed from all 
flasks being the same. 

The detailed data are given in Tables 2 and 3 relative values are 
combined in Table 4. It should be noted that for the initial period 
of growth boron at concentration of from 1 p.p.m. to 5 p.p.m. actually 
increased the number of plants produced and the dry weights. This 
was true when the plants were grown without tartrate and with tar- 
trate, though with the latter there was no stimulation of growth with 5 
p, p. m. In the later periods of growth there was a marked decrease 
in yield with all concentrations of boron except in the cultures con- 
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taiiling' 1 p. p. m. of boron -witbont tartrate. Ten parts per million 
of boron were markedly toxic. In the culture without tartrate ehlo- 
rosis was more pronounced than in the controls at the close of the 
experkiieiit. 


Tami 4— influence of boron on spirobela with and without tartrate 

RELATIVE VALUES OF DRY WEIGHTS. 


Treatment 

May 13 

June 6 

Tartrate 

Tartiate 

Tratrate 

Tartrate 

Control 

Boron 3 p. p. m 

lOO 

HI 

168 

137 

1 23.6 

100 

111 

148 
81.4 
25.7 ' 

100 

103 

76.6 

77 

Dead 

100 

57 A 
50.6 
20.8 

Dead 

Boron 3 p. p. m 

Boron .5 p. p. m 

Boron 10 p, p. m 


T&lame of solution— 250 cc. 


Eo^pmment 3. 

In order to test the effect of potassium tartrate on boron toxicity 
under controlled conditions, experiments were started using pure 
culture methods. The nutrient culture solution used was the same 
as that of the preceding experiments. The concentration of boron 
ranged from 0.5 to 5.0 p. p. m. Potassium tartrate was also added 
to half of the cultures in concentration of 20 p. p. m. One sterile 
plant of Spirodela was transferred to each culture. The cultures 
were kept at room temperature near a window and were allowed to 
grow for five weeks. The results obtained are presented in Table 5. 
Thej are shown graphically in Figures 3 and d. 


Table S-TFFECT OF BORON ON SPIRODELAUNDER PURE CULTURE CO NDITIONS 
ITH AND WITHOUT TARTRATE. ONE PEANTT WAS INITIALLY PL ACEH IN 
EACH CULTURE. 


Treatment 

With Potassium Tartrate 

Without Potassium Tartrate 

Average 
No. of 
Plants 

Average 

Dry 

Weight 

Relative 

DrF 

Weight 

Average 
No. of 
Plants 

Average 

Dry 

Weight 

Relative 

Dry- 

Weight * 

Control 

53 

21.7 

100 

33 

14.7 

100 

Boron 0.26 p. p. ni 

56 

24.5 

112 

34 

12.4 

84.3 

Boron 0.5 p. p. m 

49 

23.9 

no 

38 

17.2 

119 

Boron 1.0 p. p. ra 

65 

26.0 

119 

36 

16.1 

109 

Boron 2.0 p. p. m 

55 

20.4 

94 

53 

18.7 

127 

Boron 5,0 p. p. m 

12 

1.4 

6.3 

29 

2.7 

18.3 


Bttration of experiment — 5 weeks, 

FSgares are averages of 3 cultures. 

Vekme of solution— 250 cc. 

Boron proved to be extremely toxic at five parts per million both 
with and without tartrate. With two exceptions greater growth was 
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obtained wlieii boron was present at concenti-atioiis of 2 p. p. m, or 
lesH- Potassium tartrate, while it maintains iron in solution, has no 
inii lienee on the toxicity of boron. No chlorosis was observed in any 
()i‘ these cultures. 

Experiment 4. 

Yarious investigators (27) (28) have suggested that boron toxicity 
may be related to deficiency of iron, and that chlorosis observed with 
high boron content is the result of an iron deficiency rather than 
to a direct action of boron. The results in my own experiments 
suggest a similar relationship though subsequently nO' chlorosis was 



Figure 2. — Influence of Uoron on growth of Hpirodcla. 


Doted. In Experiment 4 an attempt was made limiting the higher 
concentrations of boron. The data are given in Table 6. There are 
some discrepancies in the analysis of iron in the series without tar- 
trate and more iron remains available with tartrate than without 
tartrate. Nevertheless the toxic influence of boron still prevails at 
concentrations in excess of 2 p. p. m. and even at some of the lower 
concentrations. 

Experiment 5, 

To determine the relation of boron to iron availability with and 
without po-tassium tartrate in the absence of plants the following ex- 
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periinent was started. Tlie solution used was the same as that of 
13 recediiig experiments. To the individual flasks containing 250 ee. 
of the nutrient solution horie acid Avas added to supply boron in the 
concentrations indicated in Table 7. Half of the cultures received 
20 p. !>. in. of potassium tartrate. The solutions were not sterilized. 
Hydrogen-ion and iron concentrations were determined daily for a 
period of seven days. The analysis made of these solutions on the 
day in which they were prepared showed no essential difference in 
the iron concentrations in the various cultures. 



Figure 3. — Influence of boron on tbe dry weigM of S^irodela, 


Table 6~EFFECT OF BORON ON THE IRON CONCENTRATION. ONE PLANT WAS 
INITIALLY PliACED IN EACH CULTURE. 



With 

Potassium Tartrate 

Without 

Potassium Tartrate 

Treatment 

Average 
No. of 
Plants 

Average 

Iron 

Cone. 

Average 
No. of 
Plants 

Average 

Iron 

Cone. 

Control ■ 

92 

0.1080 mgs. 
0.0860 mgs. 

44 

0.05 mgs., 
0.022 mgs. 
0.044 mgs.. 
0.050 mgs. 
0.025 mgs.. 

Boron 0 25 p. p. m 

102 

47 

Boron 0 5 p. pt m 

108 

65 

Boron 1.0 p. p. m 

86 ! 

0.1050 mgs. 
0.1180 mgs. 

55 

Boron 2.0 p. p. m 

58 ! 

52 

Boron 5.0 p. p. m 

22 

30 





Volume of solution— 250 cc. 
Duration of experiment— 5 weeks. 
Figures are average of 3 cultures. 
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All contained approximately about 0.125 mgs. of iron per flask. 
By the fourth day the available iron content of the tartrate scrieSj 
which is shown in Table 7, was in excess of those without tartrate. 
Boron had no effect on the solubility of iron under these conditions. 
A flocculent and amorphous precipitate was present in the cultures 
the third day after they were prepared. This was evidently the 
reason for a decrease in the iron content. 


Table 7--EFPECT OF BORON ON THE SOLUBILITY OF IRON ANALYSIS MALE 4 DAYS 
AFTER PREPARATION OF THE SOLUTION. AMOUNTS GIVEN ARE FOR 250 CC. 
OF THE CULTURE SOLUTION. 


Treatment 

1 

Without 

Potassium Tartrate 

With 

Potassium Tartrate 

1 

PH j 

1 

1 

! 

Iron Cone. 
Mgs. 

pH 

Iron Cone, 
AIgs. 

Control 

6.16 i 

0.022 

6.7 

1 0.025 

Boron 0.25 p. p. m 

5.14 

0.020 

G.5 

0.032 

Boron 0.5 p. p. m 

4.9 

0.020 

G.O 

0.032 

Boron 3.0 p. p. m 

4.0 

0.025 

5.8 

0.002 

Boron 2.0 p. p. m 

4.9 

0.022 

5.8 

0.050 

Boron 3.0 p. p. m 

4.9 

0.017 

5.9 

0.050 


Figures are average of four cultures. 


Experiments AVith Chlorella sp. 

The nutrient solution used in these experiments was a modified 
Knop solution, having the following composition: 

KNO, 0. 1 g. 

KH.PO, 0. 1 g. 

MgSO, 711,0 0, 1 g. 

Ga(NOa)2 4H,0 0. J g. 

Water 000 ee. 

This solution was diluted by using 100 ec. of the above solution 
and 900 ec. of distilled water. MnS 04 dlloO was added so that the 
concentration of manganese was 0.1 p. j), in. Iron was added in live 
tenths (0.5) p. p. m. as PeCla unless otherwise specified: 

Chlorella was chosen for these experiments because the relation 
of this plant to iron 'had been studied carefully by Hopkins and 
Wann (11) and later Hopkins (13). Since it has been assumed by 
Sideris and Krauss (27) and Skinner, Brown and Reid (28) that 
boron toxicity may be related to the availability of iron, it seemed 
appropriate to select the iron relations which are so well established* 
The relation of iron to chlorophyll formation in Chlorella has been 
investigated by Emerson (7). Furthermore there is some advantage 
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in using nniceiliilar plant since complications due to internal precipi- 
tation of iron in tlie nodes are avoided. 

Experiment 6. 

In order to determine the tolerance of Clilorella to boron, an ex- 
periment was made using solution K-2 to wbich boron was added in 
varying aiiioiints. Potassium tartrate Avas added to half of these cul- 
tures at a concentration of 20 p. p, m. The tartrate was added as in 
previous experiments to increase the availability of iron. The results 
obtained are presented in Table 8 and in Figure 4. With the tar- 
trate present there appears to be a slight stimulation of growth with 
boron at a concentration of 1 to 20 p. p. m. inclusive. Less growth 
was noted at 30 p, p, m. Without tartate, stimulation was noted 
in cultures containing boron at 5 and 10 p. p. m. The reduction in 
yield at 30 p. p. in. was more pronounced in the cultures without tar- 
trate than with tartrate. 

Experiment 7. 

The experiment was similar to the preceding except that sodium 
citrate at 20 p. p. m. was used instead of tartrate. The concentra- 
tions of boron w^as used in the range previously found to be stimu- 
latory. The detailed data are given in Table 9. Marked stimulation 
of growth was noted in all the cultures containing boron. This was 
true whether citrate w^as used or not. 

Experiment 8. 

To obtain evidence on the possible action of boron in reducing 
iron toxicity, an experiment was started in wdiich the iron concentra- 
tion was varied from 0.5 to 10 p. p. m. Boron was kept constant at 
20 p. p. m. Solution K-2 under pure culture methods was used. 
The initial and final ph of the various culture solutions were de- 
termined. This together with the dry weight of the cultures is pre- 
sented ill Table 10. When the solution was prepared it was noted 
that iron precipitation increased with an increase in iron concentra- 
tion. During the first 20 days it was noted that growth was v’ery 
slow in the cultures containing above 4 p. p. m. of iron. Afterwards 
growth became faster and at the end of 43 days the culture with 
8 p. p. m. had almost attained the same amount of growth as those 
with 4 and 6 p. p. m. Had the experiment been concluded earlier 
more marked differences would have been noted in the yield between 
the lower and the higher iron concentrations. The results do not 
show any effect of boron on reducing iron toxicity since there is not 
a marked difference between the cultures with and without boron. 
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Table 8— INFLUENCE OF BORON ON THE GROWTH OF CITLOUELLA IN THE PRES- 
ENCE OF POTASSIUM TARTRATE. 


‘ 

Treatment 

WiHi 

Potas.siiiin 

'Tartralc 

Without 

Potassium 

4’urtrato 


Dry Weight 
Mg.s, ' 

Dry Weight 
Wgs. ■ 

Control 

31.0 

23. 7 

Boron t) . 5 p. p. m * * 

30.8 

22 5 

Boron 1 0 p p m 

33.0 

2(K9 

Boron 2 0 p p. in 

3().0 

23.5 

Boron 5 0 p p. m 

34.7 

20.8 

Boron 10 p p. m . 

34.7 

27.0 

Boron 20 p p. mi . 

34.1 

22.3 

Boron 30 p. p. in 

20.2 

10. 0 


Figures are averages of six cultures. 
Age of the cultures— -40 days. 
Volume of solution— 250 cc. 



Table 9— INFLUENCE OF BORON ON THE GROWTH OF CHLORELLA IN THE PRES- 
ENCE OF SODIUM CITRATE. 


Treatment 

With 

Sodium 

Citrate 

Williout 

Sodium 

Citrate 

Dry Weight 
Mgs. 

Bry Weight 
Mgs. 

Control 

7.0 

12.0 

12.0 

12.8 

12.1 

14.9 

18.5 

2.8 

2.9 

3.6 
3.8 
5.3 

6.7 

5.7 

Boron 0.25 p. p. m 

Boron 0.5 p. p. m 

Boron 1.0 p. p. m 

Boron 2.0 p. p, m 

Boron 5.0 p. p, m 

Boron 10.0 p. p. m . .. 



The figures are averages of six cultures. 
Age of the cultures— 22 days. 

Volume of solution— 250 cc. 
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Figure 5. — Efi^ect of boron on growtli of Chlorella, 


Experiment 9, 

In tlie previous experiments with Chlorella little or no toxicity of 
boron was noted. Consequently in tJiis experiment eoneentrations 
of boron up to 140 p. p. m. were used. The experiment was similar 
to experiments 7 and 8 except that the cultures were kept under a 
cheesecloth shade in the greenhouse, with temperatures prevailing 
from 20 degrees to 25 degrees C. Because of slow growth under tliese 
conditions the cultures wei’e brought back to the laboratory after 
ten dciys where a higher degree of illumination was used. All the 
cultures ivere repeated six times and the figures given in Table 11 
are tlie average of the six cultures. 


Table 10-EFFECT OF INCREASING IRON CONCEiNTRATIONS ON THE GROWTH OF 
CHLORELLA IN THE PRESENCE OF BORON. 


Treatment 

Iron 

Cone. 

Initial 

pH 

Dry Weight 
Mgs. 

Final 

pH 

Full Nutrient 

p. p, m. 

0.5 

4.38 

27.4 

6.67 

P. N. — Boron 

0.5 

4,38 

26.7 

6.92 

Full Nutrient 

2.0 

4.12 

28. 6 

6.70 


2.0 

4,12 

28.9 

6.67 

Full Nutrient 

4.0 

3.78 

27.9 

6.67 

F. N. — Boron 

4.0 

3.78 

1 29.8 

6.67 

Full Nutrient 

6.0 

3,61 

' 23,9 

7.01 

F. N. — Boron 

6.0 

3,61 

! 26.8 

7.01 

Full Nutrient 

8.0 

i 3.44 

! 21.8 

6.58 

F, N. — Boron 

8.0 

! 3.44 

20.8 

6.41 

Full Nutrient. 

10.0 

! 3.44 

18.2 

5.14 

F. N.-Boron 

10.0 

3.44 

20.0 

5.82 


Boron— 20 p. p. m. as boric acid. 
Iron as FeCP. 

Age of cultures— -43 days. 

Figures are averages of 4 cultures. 
Volume of solution— 2.'>0 co. 
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Tile results show that with and without sodium citrate growth 
is d(3ereased at all concentrations of boron as compared to the con- 
trols, but even at the highest concentration Chlorella was still alive 
at the end of 23 days and had made appreciable growth. A better 
growth was obtained with sodium citrate than without and this is 
probably related to a greater availability of iron as is indicated in 
the iron eoiicentratioii of culture solutions not seeded with Chlorellw. 

Experiment 10, 

This experiment was essentially the same as the one previously 
described, except that dextrose was supplied to each culture at a 
concentration of 1%. The sugar was used merely to permit a more 
luxuriant growth and to know if under these conditions the toxicity 
of boron still prevails. At the conclusion of the experiment all of 
the cultures with sugar showed a distinctive chlorosis. The cultures 
instead of being deep green were of an orange color. This appeared 
first in t])e cultures containing boron but within a day or so the 
same condition was noted for the control. Dr. E. F, Hopkins of this 
laboratory suggested that the chlorosis observed was probably due to 
a lack of nitrogen. With the yield on a dry weight basis obtained 
and vdth the values reported by Muenscher (24) for the nitrogen 
requirement of Chlorella grown under similar conditions, it was pos- 
sible to calculate the nitrogen content of Chlorella of my experiments. 
These data taken with the nitrogen content of the enlture solutions 
sustained the conclusion that nitrogen was deficient. Nevertheless 
during the progress of the experiment no differences were noted be- 
t'weeii those cultures with boron and tliose without boron. Appar- 
ently sugar reduced markedly the toxicity of l)oron and a very con- 
siderable growth was obtained at a coneeiitraiion of 140 p. p, m. 
This may be a matter of great significance. 

Experiment 11, 

111 another experiment similar to the preceding one sucrose at a 
concentration of 1% was used. Here again no toxieity was obtained 
even with 80 p. p. m. In fact a greater growth was obtained with 
the higher concentration of boron. This was due probably to a 
greater inversion of sucrose at these higher concentrations. While 
no conclusions concerning the effect of the various concentrations of 
boron can be drawn from this experiment, the significant fact is 
presented that in the presence of sucrose boron had no toxic effect 
on chlorella. 
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Table 11— EFFECT OF BORON ON THE GROWTH OF CHLORELLA SP. AND ON THE 
AVAILABILITY OF IRON. 


Treatment 

Boron 

Concentra- 

tion 

p. p. m. 

Dry Weight 
in Mg.s, 

Iron 

Concentra- 
tion in 
Mgs. 

Iron 

Concentra- 
tion in 
Non-seeded 
Cultures 
Mgs. 

Full Nutrient 


3 8 

0 006 


F. N. Boron 

10 

2.2 

0.006 

O.OOS 


20 

2.0 

0.006 

0.009 


40 

1.9 

0.009 

0.010 


60 

1.8 

0.010 

0.010 


80 

2.1 

0.007 

0.009 


100 

1.6 

0.009 

0.010 


120 

1.2 

O.OOS 

0.010 


140 

1.1 

0.007 

0.010 

F. N. Na-citrate 


7.4 

0.007 

0.014 

F. N. Boron and Na-Citrate 

10 

6.8 

O.OOS 

o.on 


20 

5.2 

0.010 

0.018 


40 

3.9 

0.010 

0.016 


60 

3.2 

0.010 

0.020 


80 

2.5 

0.010 

0.017 


100 

1.8 

0.008 

0.020 


120 

1.5 

0.008 

0.018 


140 

1.5 

0.010 

0.017 


Duration of experiment~22 days. 
Volume of solution— 50 cc. 


Table 12— EFFECT OF BORON ON THE GROWTH OF CHLORELLA SP. AND ON THE 
AVAILABILITY OF IRON IN THE PRESENCE OF SUGAR AND SODIUM 


CITRATE. 


Treatment 

Boron 

Concentra- 

tion 

p. p. m. 

Dry Weight 
in Mgs. 

Iron 

Concentra- 
tion in 
Mgs. 

Iron 

Concentra- 
tion in 
Non-seeded 
Cultures 
Mgs, 

F. N. Dextrose 


37.0 

0 009 

0 015 

F. N. Boron and Dextrose 

10 

34.5 

0.008 

0.020 


20 

34.8 

0.009 

0.021 


40 

34.2 

0.008 

0.022 


60 

34.2 

0.009 

0.018 


80 

34.5 

0.009 

0.017 


100 

34.4 

0.005 

0.020 


120 

31.4 

0.006 

0.018 


140 

28.0 

0.007 

0.017 

F. N. Dextrose Na-c 


31.0 

0.014 

0.024 

F. N. Boron Sodium Citrate and Dextrose. 

10 

36.2 

0.013 

0.020 


20 

36.9 

0.016 1 

0.024 


40 

39.4 

0.010 

0.023 


60 

39.4 

0.011 

0.021 


80 

39.0 

0.014 

0.024 


100 

37.1 

0.009 

0.022 


120 

35.4 

0.010 

0.022 


140 

33.9 

0.009 

0.021 


Duration of experiment— 22 days. 
Volume of solution (50 cc.) 
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Table 13— INFLUENCE OF BORON ON THE GROWTH OF CHLORELLA IN THE P.EKS 
ENCE OF SUCROSE. 


Boron Concentration 

Initial 

pu 

Final 

pH 

Dry 

Mgs. 

20.. 

4.3 

4.3 

5.58 

27.6 

29.7 

40... 

6.81 

60 

4.3 

4.3 

6.53 

3S.1) 

80 

0.37 

43.7 





Diiriiion of e-cp^rim^at— 3i) 
Volume of solution— 50 cc. 


Discussion 

Several liypotlieses liave been offered by various investigators to 
explain tlie cause of eblorosis obtained when boron is present in the 
culture niediuin. Haas (8) in his studies on the toxic effect of boron 
on fruit trees reported an experiment in which lemon seedlings were 
grown ill water cultures, Hoaglands solution plus 7.5 p. p. in. of 
boron and vaiudiig amounts of iron sulphate ranging from 5 to 105 
p. p. in, was used. Photographic evidence of tliis experiment shows 
that increasing iron from 5 to 25 p. p, m. counteracted the apparent 
toxic symptoms of boron. Haas explains these results on the basis 
of a catalytic action of iron or a possible precipitation of boron as 
an insoluble ferric borate and thus a decrease in boron concentra- 
tion, Sideris and Kraiiss (27) obtained chlorosis in the presence of 
boron only when the iron content was low. They suggested that the 
chlorosis was due to a lack of iron caused by the formation of an 
insoluble ferric borate. In explaining the stimulation obtained, when 
boron was present, they offer the possibility that iron may have been 
toxic. The formation of an insoluble ferric boi’afe would decrease 
the iron concentration and therefore reduce the toxic effects. Fur- 
thermore, if boron were present in an amount sufficient to cause a 
toxic condition the addition of more iron would decrease the soluble 
boron content in the same manner. Skinner, Brown and Reid (28) 
in their studies on the effect of borax on plants under field condi- 
tions referred repeatedly to a ^‘Bleaching’' of the leaves, though 
reduced yield w^as noticed without chlorosis. They suggested ^Hhis 
pievention of ehlorophyli formation may be due to interference with 
the assimilation of iron, similar to the action of calcium or as ob- 
served with an excess of manganese compounds.’’ This implies an 
effect on the permeability of the cell by boron or accumulation. 

In the work of Haas, Sideris and Kranss, and Skinner, Brown 
and Eeid lemon seedlings, pineapple and corn plants were used 
respectively. In these plants the leaves are relatively far removed 
from the absorbing zone and it is possible that t]ie chlorosis reported 
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by these iiicliYiduals may have been due to a relation between boron 
and iron. It is conceivable that boron might cause a precipitation 
of iron williiii the roots or stems and a shortage of iron would pre- 
vail ill the leaves. Hence chlorosis would follow. A simple ex- 
periment of painting the leaves with a dilute iron salt possibly would 
have given evidence for the validity of this hypothesis. 

In my own experiments a imieellular alga Ghlorella was used 
in one series and the simple higher plant Spirodela polyrliyza in the 
other series. By using these plants the precipitation between the 
absorbing zone and the chlorophyll ous region is minimized. This 
may account for the failure of marked chlorosis in my experiments. 
In tlie initial experiments ■with Spirodela slight chlorosis was ob- 
served ill the presence of boron. This chlorosis disappeared with the 
addition of potassium tartrate. The controls lacking boron were also 
slightly chlorotic but less so than those with boron. The control 
plants also became greener with the addition of potassium tartrate. 
These data tend to confirm the viewpoint that there is a relation 
between boron toxicity and iron. Unfortunately the evidence in this 
ease ^Yas not decisive. 

In later experiments with Spirodela under pure cultures no chlo- 
rosis was induced by boron. Similarly Ghlorella failed to show 
chlorosis with high boron content. Chlorosis therefore is not neces- 
sarily a characteristic of boron injury. Reduced growth as noted by 
Skinner, Brown and Reid may result without chlorosis and my own 
results confirmed these conclusions. It is true that iron deficiency 
may result in decreased yield without chlorosis,’^ so that these results 
are not entirely contradictory to the view exposed by Haas, Sideris 
and Krauss and others. 

Analysis of iron show^ed no decrease of available iron in the cul- 
ture solution used when boron is added. While a precipitate forms 
in the solution used and forms gradually, no boron was noted in the 
precipitate. The addition of potassium tartrate and of sodium ci- 
trate which increases the availability of iron while increasing growth 
did not reduce the toxicity of boron. The controls without boron 
were improved by the addition of tartrate or citrate, but comparing 
the boron cultures with these controls, they sho-wed in general the 
usual increase or decrease of growth noted in those cultures without 
tartrate or citrate. 

The results wdth sugar are suggestive. While further experiments 
of this character are necessary the results indicate that a plant with 
a high sugar content is more tolerant to boron than one with low 

* Miller, E. D. Plant Physiology, p. 262. McGraw-Hill Book Oo. (1931) 
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sugar content. It is true tliat tlie nutrient niediuni containing sugar 
lias a liiglier content of iron, but in view of the exporinients with 
citrate and tartrate it seems more appropiate to assign the protective 
action to the sugar rather than to the iron. 
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Summary 

1. Under the usual water-cul ture methods boron proved toxic 

to SpirodeJa polyrliyza at concentrations of above 1 p.p.m. 
Toxicity was evident in reduced growth, smaller plants, 
and loss of roots. In eoneentrations above 5 p. p. m. death 
soon occurred. Chlorosis was noted in all the cultures 
but those plants with boron were slightly more chlorotic 
than the controls. In both cases the addition of inorganic 
iron was •without effect, but the addition of potassium 
tartrate at a coneentration of 20 p. p. m. resulted in a 
marked chlorophyll development in all the cultures. 

2. Under pure culture conditions boron seemed to increase 

growth at certain concentrations. At a concentration of 
5 p. p. 111 . toxi(*ity was apparent. No chlorosis was noted 
with boron. 

3. \¥itli Chlorella under pure culture conditions marked stimii- 

iatioii ivas noted in experiments 6 and 7 with concentra- 
tions up to 10 p. p. m. and even with higher concentra- 
tions. In experiments 8, 9 and 10 no stimulation was 
noted. 

4. (Ihlorella pro\'ed extremely resistant to boron. A concen- 

tration of 30 ]).p, m. was required to decrease growth on 
experiment 6 while in experiment 9 toxicity was noted at 
a coneentration of 10 p. p. m. as evidenced by decreased 
growtii, blit survived at a concentration of 140 p, p. ni. 
No chlorosis was noted in any case. 

5. Tlie^ addition of sodium citrate or potassium tartrat(% both 

of which tend to increase iron availability did not de- 
crease the toxicity of boron ivhen growth was taken as 
the criterion. 

6. The addition of dextrose to the culture medium increased 

growth as expected and made Cdilorella much more re- 
sistant to boron. This was likewise true of sucrose. 

7. Boron did not decrease the availability of iron. 

S. Boron ivas not found present in the precipitation formed in 
the enlture medium. The method of analysis used was 
not very sensitive. 
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STUDIES ON DISEASE RESISTANCE 

' I. A TOBACCO BESISTANT TO OEDINAEY TOBACCO MOSAIC * 

J. A. B. KTolla, Ph. D.* "■ 

Assistant Commissioner of Agriculture 

Introduction 

The field of immunity and resistance to pathogens in plants is 
one of unusual interest and of great promise. In plants, unlike 
animals, efforts directed to the induction of acquired immunity have 
been unsuccessful, except perhaps in the case of the ring-spot of to- 
bacco: Price (22) and the aucuba mosaic of tomato on Nicotiana syl- 
vestris: Kunkel (18) . In the former the virus is present in the tissues 
which fail to produce necrotic lesions upon a second inoculation and 
this peculiar reaction is systemic ; in the latter immunity against the 
aucuba mosaic virus results from infection with the ordinary tobacco- 
mosaic virus and such immunity is restricted to the areas invaded by 
the latter. 

It seems quite improbable that pathologists will find in this phase 
of immunity a practical answer to the problems of plant disease 
control. Natural inherent immunity should be a logical way of 
protecting the higher plants from their pathogens. Strains of some 
of our important crop plants exhibiting a high degree of tolerance 
or resistance to disease have been discovered in various regions of 
the world and these plants have been the basis for researches on the 
nature of disease resistance and on the development of new varieties 
of crop plants resistant to one or more diseases. 

Last year the writer and Eoque (21) announced the discovery 
of the mosaic resistance of the Colombian Amhalema tobacco (Nico- 
iiana tahacmn L.) ; but no account was given of the details of the 
experiments. 

The purpose of this paper is to present the results and observa- 
tions on infection studies with this variety of tobacco. 

The investigation was begun in Puerto Rico in 1929-30 and con- 
tinued at the University of Cornell (1930-1932) and the University 
of Winsconsin (1932-1933). 

* Accepted for publication October 1 934. 

**John Simon Guggenheim Memorial Foundation Fellow. Latin American Exchange. 
July 1932--Sept. 1933, 
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]\Iaterials and Methods 

Tlie resistant variety Amhalema was tlie "basis of all the studies; 
but Turkish Tobacco, var. Samsun, ^^Cenizo!^\ ^‘Consolation’^ and 
Connecticut Havana No. 38 were used as checks. The variety Sam- 
siiii was used as one of the parents of the cross with the resistant 
tobacco. This variety has been in our collection since 1928 and was 
obtained through the courtesy of Mr. John Steele of the Puerto Rican 
Leaf Tobacco CO'. of San Juan, who had received it from Greece. 
The variety Havana No. 38 was obtained from Professor James 
Johnson of the University of Wisconsin. The yellow tobacco “Com 
solation”, like the glmwous (“Ceniza”) variety, originated in Puerto 
Rico probably b3^ mutation from one of the ordinary filler types. 
The Nicotiana glutinosa L. employed in this investigation was ob- 
tained from Professor Johnson. 

The tobacco plants used for purposes of determining suscep- 
tibility or resistance to mosaic were grown in three or four-inch 
pots, in fertile soil compost. 

The tobacco plants were first inoculated when very siiiall, at about 
the stage of development described hy Johnson (10) ; namely, “with 
only two to four leaves large enough to be inoculated.” Some of 
the resistant plants were removed to slightly colder greenhouses 
after notes were taken on the results of a second inoculation. All 
plants regarded as resistant were inoculated three- times at intervals 
of 7-10 days. 

The N. glutinosa plants were similarly grown in warm green- 
houses. These were planted in four-inch pots and jpecl down to 
eight or nine leaves. Topiiing favors expansion of the leaves. When 
inoculated each plant supported at least six good sized, sound leaves. 

The rubbing or wdping method described by Holmes (8) was 
employed in all inoculations on tobacco or N. glutinosa. Leaf ma- 
terial was crushed in sterile mortars in the customary way. 

The presence of the virus in a resistant plant or its concentration 
therein was determined by rubbing the freshly extracted juices on 
N. gltitinosa^ or on small tobacco plants. The production of the 
typical symptoms of ordinary tobacco mosaic on young tobacco plants 
or the production of lesions on N. glutinosa were considered as evi- 
dence of the presence of the virus in the resistant plant. 

The concentration of the virus particles in infected plants has 
been generally determined, on the basis of Holmes’ method, by mak- 
ing counts of the local lesions produced on W glutinosa leaves, taldng 
as a measure the number of lesions per leaf. It occurred to the writer 
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that since tlie liigiier or lower rate of growtli of tlie N. ghitinosa 
plant may determine a larger or smaller miinber of lesions per leafj 
the results obtained in different laboratories would hardly be com- 
parable, Holmes’ method presupposes unit areas but does not take 
care of the factor of differential rate of growth. Consequently, the 
number of local lesions produced per measured unit area on N. glu- 
finosa was taken in this investigation as the measure of the concen- 
tration of the virus. Five leaves of N. glutmosa were employed 
for each observation. The area 'was measured on the third day 
after inoculation, when counts of lesions were made, and the num- 
ber of local lesions per every 10 sq. cm. of leaf surface was taken 
as an index of the virus concentration. In measuring the area of 
leaves the following procedure Avas obserA'Cd throughout. The leaves 
AA’'ere outlined on a book so that a permanent record A\^as obtained. 
The area Avas then measured from the paper Avitli the aid of a plani- 
meter. 

The virus cultures employed in this investigation Avere obtained 
as follows: the ordinary tobaceo-mosaic virus {tobacco virus 1) as 
used by Grant (7) in his studies of the suseept range of the tobacco- 
mosaic virus ; the viruses of yellow^ tobacco mosaic, cucumber mosaic, 
yelloAv cucumber mosaic, potato ring-spot, Wingard’s tobacco ring- 
spot, celery ino^'aic, veinbanding, and mottle were obtained from 
Professor Johnson’s Laboratory. In the early stages of these studies 
Ave used a culture of the tobaceo-mosaic Aurus isolated from diseased 
material from ^Puerto Kieo. 

The the d inaetiAmtion point of the Auruses Avas determined in 
5 c.c. samples of freshly extracted juices by subjecting them to the 
desired temperatures for ten minutes, as described by Johnson (12). 
In the statistical study of the significance of results, Student’s method 
for paired results and Bessel’s method Avere employed throughout. 
In general, odds loAver than 31.36 to 1 Avere considered as meaning 
that the deviations observed might be considered as being caused by 
chance alone. 

Experimental Results 

Infeciion of the resistant variety . — ^As a general rule, when large 
plants of the Colombian variety Ambale7na are inoculated with the 
virus of the ordinary tobacco mosaic no appreciable visible symptoms 
appear on leaves or on the suckers of the inoculated plants. If 
such plants are examined when in. a rapidly growing condition, a 
very mild mottling may be observed in the younger leaves of some 
individuals. At the beginning, plants older than six or seven weeks 
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were einploved and, therefore, considerable doubt arose as to -wlietlier 
infection with the mosaic virus had taken place. Eocpie (23) has 
stated that no infection occurred in 686 inoculations that he made. 
The writer is satisfied that those observations were on large plants 
on wiiieli tlie symptoms must not have been evident. In the present 
trials plants of all ages were iiioenlateci with the virus and it has 
been found that infection occurred in every instance irrespective of 
size of plant. 

On small plmifs . — The first experiment to determine the prodiic- 
tion of visible symptoms of ordinary tobacco mosaic on small plants 
of the resistant strain, consisted of the iiioeulation of ten plants. 
Five plants each of ^^Ceniza”, ‘‘Consolation’’, Turkish and Havana 
No. 38 were used as checks. At the end of two weeks the typical 
symptoms of the disease were very evident on all the checks. On 
the resistant variety clearing of the veins occurred and was followed 
by interveinal small chlorotic areas of a mild type, which appeared 
by the ninth day and became more evident at the end of two weeks. 
(See figs. 1-7 and 10-14:.) These plants and checks of the Turkish 
variety were transferred to six-inch pots and finally to ten-inch pots 
and kept until blossoming time. Soon after transferring to the large 
pots, the symptoms disappeared from the resistant plants and these 
reached normal development. The check plants remained stunted 
and numerous lesions were evident on the older leaves. During the 
course of this investigation a total of 373 small plants of the Amha- 
lenm variety and adequate cheeks were inoculated and studied. It 
is concluded from the experiment that young plants of the Amhalema 
variety become infected with the ordinary tobacco-mosaic virus as 
shown by symptoms and presence of the virus in the tissues hut that 
infected plants apparently recover from the disease as is indicated 
by subsequent normal growth and disappearance of symptoms. 

On large plants . — Plants 4, 6 and 8 weeks old were inoculated in 
order to determine susceptibility to infection. Clearing of veins 
was noted at the end of five to seven days on the 4-week old plants, 
but it soon disappeared. (See figs. 8 and 9.) No visible symptoms 
were noted on the older plants. In order to determine if these 
plants had become infected the juice from the inoculated leaf and 
the three successive leaves wms extracted separately and N. gluHnosa 
and check plants inoculated with it. Necrotic local lesions appeared 
on N , gluiinosa and typical symptoms developed on the check suscep- 
tible tobacco plants indicating the presence of the mosaic virus in 
the tissues of the inoculated plants. 
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Oih fra'mpJants . — An experiment was made witli tiie purpose of 
a^'certaiiiiiig Aviietlier infeetion occurs in plants of tiie age at aa’McIi 
they are ordinarily transplanted into tlie field. Four-week-old 
seedlings were ])ii]led and treated a>s follows: (a) 100 Amlalema and 
25 susceptible seedlings inoculated Avitli the mosaic virus; (h) 25 
Amhali'via and 25 susceptilfie seedlings left uiiinociilated. All AA^ere 
transplanted into 4-incli pots. At the end of 7-10 days mild sj-mp- 
toins AA^eia,^ discovered on the inoculated Anihalema plants^ severe 
symptoms on young leaAms of susceptible plants, and no change on the 
iiniiiociilated Amlalema and susceptible plants. At the end of four 
weeks, tin* Icwxn* leaves of inoculated Amhaleina plants sliowed 
a very faint mottling; the inoculated, susceptible plants AAxre severely 
affected AAdth mosaic and Avere discarded. All the inoculated Am- 
halcma plants and ten each of nninoculated Ambahmci and suscep- 
tible plants Avorc planted in tlie garden and observations made until 
blossoming iiad occurred. The extracted juices from the inoculated 
plants AA’lien inoculated to Zv. (jhiiinom plants shoAved the presence 
of the Aurus in those plants. Judging from type and rapidity of 
gTOAAffli, the inoculated Arnlalcma plants made as normal a deA^elop- 
luent as the iininoeulated Am^alema plants. The susceptible iin- 
inoeulated plants became infected after transplanting in the garden. 
The experiment proves that in the case of the resistant tobacco, even 
though infection occurs during transplanting, the plants Avill not be 
seriously aff'ected and Avill recover from the disease although the 
virus may be present in the tissues. 

Beaetion of the Amhalema lohacco to other vmtses, — It Avas 
deemed of considerable interest to determine the reaction of this 
tobacco to otlier Aunises knoAAUi to infect ordinary tobacco. This va- 
riety of tobacco AvoulcI have been of unique value if it had turned 
out to be resistant to these viruses. Lots of ten plants were each 
inoculated AAuth the Aurus of the following diseases: cucumber mo- 
saic, yelloAA^ cucumber mosaic, potato ring-spot (healthy potato virus) 
Wingard’s tobacco ring-spot, veinbanding, mottle (healthy potato 
Aurus), veinbanding plus potato ring-spot (spot necrosis), celery mo- 
saic, yelloAV tobacco mosaic, and the ordinary tobacco mosaic as a 
check. The results were as follows: 

(a) The cucumber and the yellow cucumber mosaic viruses in- 
fected the plants very virulently producing much malformation and 
a very conspicuous pattern on the leaves. (See figs. 17, 18, 20 and 
22 .) 
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(h) Potato ring-spot. The ring-spot virus obtained from appar- 
ently healthy potatoes and proved by Johnson (10) to cause a pe- 
culiar ring-spot disease on tobacco, can infect the Amlalema tobacco 
and produce the typical symptoms on the leaves. Infected plants did 
not recover under the conditions of the warm greenhouse ; the plants 
became stunted and were finally destroyed. 

(c) Tolacco ring-spot. — The virus of the ring-spot of tobacco, re- 
ported by Fromme, Wingard, and Priode (5) as an infectious dis- 
ease, produces a very virulent infection on the Amhalema tobacco. 
The symptoms appear on the third day after inoculation and infec- 
tion becomes readily systemic in the plants. Severe defoliation 
ensues and attempts of infected plants at new vegetative growth are 
quickly frustrated by the necrotic ring spots which extend over the 
blades of open or unfolding leaves. The infection is much more 
severe than that produced by the potato ring-spot virus. Plants do 
not recover from infection. (See fig. 16.) 

(d) Mottle. — The virus obtained from healthy potatoes and pro- 
ducing a mottling in tobacco (Johnson : 10) unlike that induced by the 
ordinary tobacco-mosaic virus, was found to infect the Amhalema 
variety. The symptoms were similar to those observed on the cheek 
Havana No. 38 plants. The plants seemed to be little affected by 
the disease even though the characteristic symptoms appeared suc- 
cessively in the new growth. 

(e) Veinbanding. — The veinbanding virus, one of the factors re- 
sponsible for the rugose mosaic of the potato, when inoculated into 
AQnhalema plants produces symptoms similar to those produced by 
the same virus on other tobacco plants. In our experiments, the 
clearing of the veins while not as striking as that produced by in- 
fection of the check Havana No, 38 plants, did not fade away, as 
in the ease of the clearing of the veins which results consequent to 
infection with the ordinary tobacco mosaic. 

(/) Spot-necrosis. — This disease of tobacco, first described by 
Johnson (10) and suggested by him (13) as identical with the rugose 
mosaic of potato was definitely established by Koch (16, 17) to be a 
combination of the mottle obtained from apparently healthy potatoes 
and the insect-transmitted veinbanding. Koch (17) further demon- 
strated that the spot- necrosis could be produced by a combination of 
the potato ring-spot virus and the veinbanding virus. This com- 
bination was inoculated into the Ambalema plants. Infection oc- 
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eurred and on the third day necrosis of the leaf tissue was well 
under way. Within a week, most of the leaves had been involved. 
The plants were transplanted into large pots and removed to a 
slightly colder greenhouse. Leaves showed necrotic lesions while 
still unfolded, and the plants finally succumbed to infection. It can 
be stated without hesitation that the severest infection was produced 
by this combination of viruses. 

(g) Celery mosaic, —The virus causing a mosaic in celery and 
described by Wellman (26) as celery virus 1, produced symptoms on 
Amtalema which are somewhat similar to those produced on Havana 
No. 38 tobacco plants. The plants, however, seem to be able to 
grow to maturity even though somewhat stunted. 

(Ji) The yelloiu iohacco-mosaic virus produced infection on Am- 
halema plants and visible symptoms were evident by the sixth day 
after inoculation. These appeared in the form of small yellow areas 
which in many instances were bordered b}^ a lesion-like zone (See 
fig. 15). The yellow areas seemed to be more conspicuous and fre- 
quent along and near the margin of the leaves. The infected plants 
were evidently more seriously affected than similar plants inoculated 
with the ordinary tobacco-mosaic virus. This point may be of in- 
terest since the difference between the yellow tobacco-mosaic virus 
and that causing ordinary tobacco mosaic have not been clearly 
defined. The affected plants were able to attain full development 
even though exhibiting the small mosaiced areas. 

Degree op Eesistance 

It has been stated above that infection in the resistant variety 
occurs whenever plants are properly inoculated, that the symptoms 
appear only mildly in small plants and that recovery seems to develop 
with age. In order to determine in a fairly quantitative way the 
degree of resistance of the resistant plants, a comparison was made 
on the basis of the virus concentration in Ambalema and susceptible 
(Havana No. 38) plants of different sizes and ages as indicated by 
the number of local lesions produced on NicoUana glutinosa. The 
concentrated juice extract from the leaves of plants of corresponding 
age was employed in the tests. The results appear in tables I, II 
and III. In every case the number of lesions in the tables corre- 
sponds to a different plant. The significance of the differences is 
determined by Student method. 
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Table l.—CONCENTRATION OF THE VIRUS IN TUE JUICE OF AMBALEMA & HA 
VANA No. 38 PLANTS, FIVE WEEKS OLD: JUICE EXTRACTED ONE WEEK A FTER 
INOCULATION; LESIONS PER 10 SQ. CM. OF N. GLUTLVOSA LEAF SURFACE. 


Amhalcma 

Havana 
! No. 3S 


: M 

S. 1). 

14 326 

9().;I24 

' 3.119 



20 ()2 1 

91.2o8 

12.921 



24 

80.326 

148.669 



on {i2n . 

97.216 

528.264 



IS 44 .'^ 

83.717 

80.282 



Total 


773.258 

74.232 

12.4:i59 


The value of Z was foimd to he 5.97. The odds were determined 
from the table on the values of Z. With this number of observations 
and Z taken as 6.0, the odds ivere found to be higher than 9999 : 1 
against a difference as great as 74.232 occurring due to chance alone. 
Therefore this experiment shows a difference in resistance bet^weeu 
Aiiihalema and Havana No. 38 at an age of live weeks. 

Table H~C0NCENTRATI0N OP THE XURUS LN THE JUICE OF AMBALEMA AND 
HAVANA No. 3S PLANTS, 9 AVEEK3 OLD; JUICE EXTRACTED FOUR WEEKS 
AFTER INOCULATION; LESIONS PER 10 SQ. CM. OF N. GLUTfISfOSA LEAF 
SURFACE 


Ambalerna 

Havana 
No. 38 


M 

S. D. 

2.678 1 

35.083 

86.766 
68.909 
91.461 

67.767 
55.925 
38.161 
56.553 
49.441 
57.769 

108.556 

882.149 

291.624 

63.250 

60.902 

40.934 

665.176 

149.622 

401.722 

5.345 



14.241 1 



17.077 i 



17.953 



17.139 



19.499 



21.128 



25.961 



26.660 



17.257 



Total 

2,669 280 

42.824 

10.;i379 

1 


The value of Z was found to equal 2.6 which for this number of 
obvervations shows odds higher than 9999 .* 1, indicating that the dif- 
ference 42.824 is not due to chance alone. AmlaUma plantKS at an 
age of nine weeks are more resistant than equally old Havana No. 38 
plants. 
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•FAiaK 111— GOXCEXTRATION OF THE VIRUS IN THE JUICE OF AMIJALEMA AVI) 
HAVANA No. 3S TLANTS, 13 WEEKS OLD; JUICE EXTRACTED VINE VrEEK'^ 
AFTER INOCULATION; LESIONS PER 10 SQ. C.M. OF AL GLUTIX'OSA. LEAP 
SURFACE. 


A mahlcma 

Havana 
No. 3S 


M 

S. L). 

li) 237 

42.017 

3 7.. 577 



-1 21.“) 

37.491 

0‘1 ai;; 



;T 32S 

47.610 

40.692 



4 , 4'.i3 

46.771 

19.979 



4.327 

36.762 

21.S92 

29.076 



10 ouo 

572.561 



1,1)09 

27.671 

119.37.5 



0 0;i2. . 

30 .502 

154.773 



r, lo;; 

2S.S77 

199.326 



7.17)0 

30.632 

208.167 



7) , (1 1 0 

7)1.642 

137.265 



0 1.79 

49.776 

136.913 



0.321 

5.5.007 

231.334 



! S7-! 

46, 666 
.52.113 

4 7. 3(72 



i.nso 

172.213 



2.751 

52,823 

1 17.911 



S.476 

5.5!.59.S ' 

.S4.S61 



n 343 ...... 

47.102 i 

S 117 



7). 2 17 

51.316 

66,. 569 



2.402 

30.114 

103.999 






Tol nl 


2.611.741 

37.010 

11 4277. 

1 


The vulue cl Z is 3.317, wiiieli with n==20, gives odds higher 
tliaii 9999 : 1 that the difference is not duo to elianec alone. There- 
fore, it may be eoiKdiided that the lower concentration of the virus 
in the resistant plant may he considered as meaning that a quantita- 
tive difference in resistance exists between the Amhalema and the 
Havana No. 38 tobacco plants of thirteen Aveeks of age. 

The results given above seem to show that a difference in resist- 
ance to ordinary tobacco mosaic exists between the Amhalsma and 
the Havana No. 38 tobacco Amueties, as measured by the number of 
local lesions produced on N, ghdinosa leaves by the extracted juice 
of inoculated plants of corresjionding age and size. This difference 
in resistance is expressed in terms of lesions per ten square centi- 
meters of leaf surface of N. ghitinosiu 

Using BesseUs method for the determination of the probable error 
tlie difference in concentration of the ordinary tobacco-mosaic virus 
in the Amhalemm and Havana No. 38 potted plants, Avas also found 
to be significant. The mean concentration of the virus in Havana 
No. 38 was 45.458 ± 2.292 lesions per 10 square centimeters of N, 
ghvtinosa leaf surface (Table IV) ; that for the virus in AmlaUma 
plants was 4.828 ± 0,468 lesioms (Table VI). The difference 40.63 
zt 2.34 is clearly not due to chance alone and indicates that on the 
basis of the number of lesions produced by the plant extracts on 
N\ glutinosa^ the Amialema^ variety is more resistant to tobacco mo- 
saic than the Havana No. 38 tobacco. 
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Table IV— THE CONCENTRATION OF THE TOBACCO-MOSAIC VIRUS IN HAVANA 


No.38 PLANTS, 13 WEEKS OLD; JUICE EXTRACTED NINE WEEKS AFTER INOO» 
ULATION; LESIONS PER 10 SQ. CM. OF LEAP SURFACE OF N. GLUTINOSA. 


No. of lesions 

d2 

M 

42 01 7 

11.8405 

422.9604 

219.8X03 

84.3469 

18.5933 

64.2432 

102.8196 

109.6581 

13.6530 

1.1194 


24 892 


SO fiS2 


64 fi42 


49 770 


62 823 


55.598 


55.925 


41.763 


46.516 


454.578 ’ 


1038.9437 

45.458±2.292 



Age op Plant and Virus Concentration 

It was deemed advisable to determine if tbe virus concentration 
in the tissues of plants would undergo any changes with age of plant. 
For this purpose small plants were inoculated when four weeks old 
and the concentration of the virus was determined by extracting the 
juice five and nine weeks after inoculation and testing on N. gluUnosa, 
Plants were properly numbered so that the same plant could be 
studied at the two ages given herein. The results appear in Table V. 

Table V— COMPARISON OF THE VIRUS CONCENTRATION IN AMBALEMA PLANTS 
NINE AND THIRTEEN WEEKS OLD; JUICE EXTRACTED AT FIVE AND NINE 
WEEKS AFTER INOCULATION; LESIONS PER 10 SQ. CM. OF LEAF SURFACE 
OP N. GLUTINOSA. 


Plant No. 

Five weeks 
after 

inoculation 

Nine weeks 
after 

inoculation 

d2 

M 

S. D. 

349 a 

14.241 

1.609 

0.626G30 



349 b 

17.077 

1 6.033 

0.041463 



349 c 

17.953 

5.103 

6.810012 



349 d 

17.139 

7.150 

3.427682 



349 e 

15.103 

6.016 

3.074412 



Total 



13.980189 

11.8404 

1.6712 


The value of Z was found to be 7.085 which may he taken as 7.1. 
This value with nt=5, gives odds higher than 9999:1 that the dif- 
ference is not due to chance alone, thus leading to the conclusion 
that the virus concentration in the resistant plant is lower in plants 
13 weeks old than in the same plants at nine weeks of age. 

Using BesseUs method for the determination of the probable error 
and the significance of results, the concentration of the virus at dif- 
ferent ages of the plant was studied on the basis of 20 plants of the 
Ambalema variety. The mean number of local lesions produced 
by the juice of AmialGma plants five weeks after inoculation was 



STUDIES ON disease RESISTANCE 


39 


18.006 ±: 0.875 (Table VI) and that by the jiiiee of the same plants 
nine weeks after inocnlation was 4.828 ±; 0.468 (Table VI). The 
difference of these two observations is 13.178 ± 0.992. This differ- 
ence is 13.28 times as great as its probable error and therefore can 
well be attributed to an actual difference in the concentration of the 
virus in the resistant plant at an age of nine and thirteen weeks and 
not to chance. 

Table VI~C0MPARIS0N OF THE VIRUS CONCENTRATION IN AMBALEMA PLANTS 
NINE AND THIRTEEN WEEKS OLD; JUICE EXTRACTED AT FIVE AND NINE 
WEEKS AFTER INOCULATION; LESIONS PER 10 SQ. CM. OF LEAF SURFACE 
OF iV. GLVTINOSA. 


Plant No. 


489... 
349 a. 
349 b. 
349 c. 
349 g. 


370.. . 

371.. . 

372.. . 
373 a. 
373 b. 
373 c. 
373 d. 
373 e. 
373 f. 
373 g. 
373 h. 
373 i. 
373 j. 
373 k., 


Total 


Plants 5 weeks after inoculation 

No. of 



lesions 

d2 

M 

2.678 

234.9476 


14.241 

14.1752 


17.077 

0.8630 


17.953 

0.0028 


17.139 

0.7517 


19.499 

2.2290 


21.128 

9.7469 


25.961 

63.2820 


26.660 

74.8917 


17.257 

0.5610 


12.342 

32.0809 


18.671 

0.4422 


23,661 

31.9790 


15.003 

9.0180 


9.766 

67.8976 


27.167 

83.9239 


17.424 1 

0.3387 


18.037 

0.0010 


17.113 1 

0.7974 


21.339 1 

11.1089 


360.116 

639.0385 

18.006=1=0.875 


Plants 9 weeks after inoculation 


No. of 
lesions 

d* 

M 

10.237 

29.2573 


4.215 

0.3758 


3.328 

2.2500 


4‘.493 

0.1122 


4.327 

0.2510 


10.909 

36.9786 


1.609 

10.3620 


5.033 

0.0420 


5.103 

0.0756 


7.150 

6.3917 


5.016 

0.159 

0.324 

0.0353 


21.7996 


20.2860 


1.874 

1.080 

2.761 

8.476 

7.132 

8.012 

5.322 

8.7261 


14.0475 

4.3139 



13.3079 


5.3084 

10.1379 



0.2440 



96.550 

183.3028 

4.828±0.468 


Attenuation 

It was thought that if the resistant plant was inherently capable 
of masking the symptoms or recovering from them, as well as prevent- 
ing an increase of the virus such as is the case in the tissues of re- 
sistant plants, it might influence the virus principle to an extent 
to which this would be rendered less virulent. The attenuation of 
pathogenic organisms is of such common occurrence that it is well to 
take advantage of new materials and tools in order to make an in- 
quiry into the possibilities that lie in the field of immunity against 
disease. 

Attenuation of plant viruses has been reported in several cases. 
A change in the ordinary tobacco-mosaic virus has been induced by 
heat (Johnson: 11) and by the action of oxygen (Johnson and 
Ogden: 15). • 
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Attenuation of tlie vims that causes the ciirly-top of sugar beet 
lias been rei:>ortecl by Carsner (2, 3) and Lackey" (19^ 20) by passage 
tlirongli resistant plants and by Carsner & Lackey (4) when passed 
tliroiigli resistant varieties of sugar-beet. 

From the results of Johnson & Grant (14) it appears that pas- 
sage of the ordinary tobaeeo-mosaic virus tiiroiigli Solamini airoimr- 
purcnni, 8. mSongena, 8, minkilum and Martyma loidsicma resulted 
ill a lowering of the tliermal inactivation point of the virus by several 
degrees Centigrade; between 5 and 10 degrees. The writers^ how- 
ever, consider that a variation of 5®C is not sufficient magnitude 
to be considered signifieant in tlie present state of onr knowledge 
concerning plant viruses.’’ 

Grant (7) made four siieeessive transfers of the ordinary tobacco- 
mosaic virus tliroiigh young plants of PhaceUa wJiiUama, larkspur, 
bnckwlieat, tassel flower and three transfers tlirougli French mari- 
gold, but his results showed no evidence of attenuation. 

Holmes (9) reports a strain of the tobacco-mosaic virus wHeli is 
masked in jV. iahacum but otherwise indistinguishable from the latter. 
It behaves like ordinary tobacco mosaic in response to heat, storage, 
dilution, suscept range and in production of necrotic symptoms. 

Kunkel (18) has recently reported three attenuated strains of the 
aueiiba mosaic of tomato, isolated from plants incubated at high 
temperatures and three strains of the ordinary tobacco mosaic ob- 
tained in a similar manner. 

An experiment w-as made for the jmrpose of determining the ef- 
fect of passage of the ordinary tohaceo-mosaie and the yellow tobacco- 
mosaic viruses tlirongli the resistant variety Amlyalema, 

Two series, — S”, involved tlie inoculation of resistant (E) 
and susceptible (S) Havana No. 38 small tobacco plants at intervals 
of 10 days as follows: E^ — S^, meaning the original inoeulatioii ; E^ 

— Sb meaning the second inoculation, a susceptible plant inoculated 
with juice extracted from E^ — S‘L the source of inoculum, for 

— being the juice of E^ — etc. 

Two other series, E^ involved the repeated inoculation of small 
resistant Amlalema plants at 10-day intervals. The experiment was 
continued during a period of 100 days wdieii both series ended with 
inoculation into a susceptible plant. 

In order to test for modification of the virus, the extracted juices 
were inoculated into N, gkiUnosa and Havana No. 38 tohaeco. 

The results show that no change was effected in the yellow tobacco- 
mosaic virus, that could be determined by differences in symptom 
expression. 
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Similar results were obtained with the series in wiiicli the or- 
dinary tol)aeeo-inosaie virus was used as inoeiilum. It slioiild be 
obsiUAAM] 1luii the virus wms in no cas'e exposed to the attenuating 
etrecl's of tile same plant, for 3iiore tliaii ten clays. If attenuation 
of the \iriis occurs, this experiment proves that a longer association 
tliaii ten days is necessary betwaxni the pathogen and the protoplasm 
of tile suscept for any change to oeeur. Li a second experiinent ten 
AnihaJcuifr^ and live IlaAuina No. 38 plants wure inoculated at the 
.seedling .stage and ke])t in pots up to the blossoming stage. The}’’ 
w^ere transferred repeatecll3^ from pots and tlie large-plant stage was 
reached in ten-inch pots. The presence of the Aims in the fifth leaf 
doAvii from the unopened hiid Avas determined eveiy tAvo ATeeks. The 
extracted juice Avas inoculated into Havana No. 38 tobacco and N. 
gluf i'liom . 

At the end of the expeiiment it Avas found that tiie differeiiee in 
virulence of the \'iriis had not changed significant] \’ as indicated b,y 
file number of local lesions produced in N. (jhiiinosa by the extracted 
juices, and by tlic‘ s\miptoins on Havana No. 38. One exception, 
hoAvever, Avas Ihat of an Ajnhaleniw plant AAidch had exhibited pecnliai’ 
yellow iiiterveiiial areas on the leaves a week after inoculation. This 
plant AA^as kept under special observation. Tavo months after inocula- 
tion, the symptoms had disappeared completel}" from old and neAA’' 
leaves. The extracted juices from this plant produced at this stage 
on Havana No. 38 a form of mosaic which differed in morphological 
symptoms from ordinar^y tobacco mosaic or jmlloAA’^ tobacco mosaic. 
Suspecting a mixture of Auriises Avliich might haA’'e occurred acci- 
dentally, it Avas conceiv'ed that by repeated inoculation into N. 
glutinrmi a separation of elements producing necrosis on this snscept 
might be attained. Accordingly, the extracted juice from the plant 
was inoculated into Ag glutinosa. No dilution w^’as made since the 
concentrated juice from each lesion had been found in previous tests 
to produce only two or tiiree local lesions per leaf of N, glutinosa. 
Single spots were earefulh' dissected out and after thorough macera- 
tion in tlie mortar a feAV drops of sterile Avater were added. With 
the aid of a little cotton Avrapped at the end of dissecting needles, the 
S3nall amount of extract Avas inoculated into a small plant of the 
Havana No, 38 tobacco and into a leaf of N. ghdinosa. Quite sur- 
prising]}^ it AA^as found that both the ordinarA^ tobacco mosaic and 
the new mild form Avere obtained from the single spots. The process 
AA^as repeated Avith the mild form alone through four additional gen- 
erations of N. glMihmw plants. The successive increase of the virus 
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and repeated isolation of single spots resulted in the purification of 

the new virus. 

It is of interest to have isolated a form of mosaic with a symptom 
expression different from the ordinary tobacco mosaic yot producing 
necrotic local lesions on N. glutinosw and capable of producing infec- 
tion on AmbaUrm tobacco. 

The logical procedure seemed to be to compare this form of mild 
mosaic with the ordinary tobacco mosaic. 

Virm concentration , — A comparison of the concentration of the 
two viruses in Havana No. 38 and Anibalema plants was made in the 
way outlined at the beginning of this paper. The results appear in 
Tables YII and VIII. 

In a series of seven observations it was found that the mean dif- 
ference ill concentration of the ordinary tobacco-mosaic virus and 
the mild-mosaic virus in Ambalema plants was 0.893 lesions with S. B. 
of 1.047, which represents odds of 22.9 to 1 against this difference 
being due to chance alone. In a similar series of five observations 
in Havana No. 38, the mean difference was 11.01 with S. D. of 11.13 
and odds of 16.2 to 1. In both cases the odds are too low, indicating 
an insignificant difference. It may be concluded on the basis of these 
observations under the conditions of this experiment, that the ordi- 
nary tobacco-mosaic virus and the mild-mosaic virus do not differ 
significantly in their concentration in either resistant or susceptible 
plants. 


Table VII—NXJMBER OF LESIONS PER 10 SQ. CM. OF N. OLUTINOSA LEAF SURFACE 
PRODUCED BY EXTRACTED JUICES OF INOCULATED AMBALMMA PLANTS. 


Ordinary tobacco mosaic 

Mild Mosaic 


M 

S. D. 

Z 

1.874 

0.853 

0.878 

0.450 

0.350 

2.678 

1.742 

0.880 

0,0104 

0.4776 

1.1216 

0.2125 

4.6570 

0.0146 

1.1686 




1.080 




2.402 




1.704 




1.413 




2.766 




2.864 








Total 

7.6681 

0.8931 

1 1.0466 

0.0889 



Table VIII— NUMBER OF LESIONS PER 10 SQ. CM. OF N. GLVTINOSA LEAF SURFACE 
PRODUCED BY EXTRACTED JUICES OF INOCULATED HAVANA No. 38 PLANTS. 


Ordinary tobacco mosaic 

MOd Mosaic 

d2 

M 

S. D, 

Z 

35.789 

22.402 

17.531 

18.741 

32.410 

35,746 

5.6501 

319.5156 

27.0400 

251.1908 

16.3539 




46.416 




24.551....... 




27.571 




42.702 








Total 

619.7504 

11.010 

11.133 

0.853 
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Symptoms , — The morphologic symptoms as explained above are 
of a mild form and unlike those of ordinary tobacco mosaic in that 
no leaf distortions or enations have been observed. For a clearer idea 
of this mosaic, see figs. 23-26. 

Nothing is known of the histologic situation. Observations in- 
dicate that the physiology of plants a:ffected with this form of mosaic 
must be different from those infected with the ordinary form since 
they are able to develop fairly well and bear good seed. 

Temperature relations , — Three different experiments to determine 
the thermal inactivation point of the mild-mosaic virus showed that 
it lies between 86° and 90°C., like the checks of ordinary tobacco- 
mosaic virus. 

It was not inactivated at 85 °C. This correspondence with or- 
dinary tobacco-mosaic virus should be of some significance in the in- 
terpretation of these results. 


Discussion 

A point of interest not raised in our previous paper (21) is the 
fact that according to current hypotheses a case of resistance to mo- 
saic within the species N. talacimi would not have been expected to 
be very frequent. The ordinary tobacco-mosaic virus is certainly one 
of wide occurrence. Suffice it to mention that its host range has 
been recently extended by Grant (7) to include 29 non-sol anaceous 
species distributed in 14 widely separated families. Our discovery, 
therefore, does not easily fall within the postulates advanced by 
Vavilov (25) who claimed that the chances for occurrence of immune 
or resistant plants would be least for species of pathogens with a 
weak degree of pathogenetic specialization. 

The results herein presented show that plants of the Ambalema 
variety always become infected provided that inoculation is properly 
done. It has also been demonstrated that infection will occur at 
any age of the suscept. It is further shown that symptoms of a very 
mild character will appear on small plants but that the plants have 
the capacity to outgrow the symptoms and the new growth appears 
free from chlorosis. From the commercial and practical standpoint 
this is of more than ordinary interest. It has been generally conceded 
by workers with the mosaic of tobacco that infection in the field or 
seed-bed arises when the workers handling the small plants have 
the habit of chewing tobacco. Valleau and Johnson (24) FukusM 
(6) and Busch and Wolf (1) have determined by experiment that 
many commercial brands of tobacco serve as sources of inoculum. 
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Tli(»]*e rt'iiiaiiis 110 doubt that a variety oi* tobacco Vvdiicli can escape 
tlie iiijnrious eftecis eon>s(H|iu*Ht to inteetioii at the time oi: trails- 
should prove valuable in llie hands oi: Ivhii the priictical 
^rrovi:'r aiidd’lie seicntitic investigator. Tins is especially true, i:! one 
bears in mind tlie futility of efforts in the rogneing of tobaceo-ioosale 
iiifeciod plants. Wolf (27) is of tlie opinion that tlie rogiunng of 
seed-beds is inadvisable. Most investigators wlio have had tiold ex- 
porieuci' with t’liis disease will agree that niucli harm will often 
result from this method of eradication ludess tte laborers are iiitel- 
Jigciit and extremely careful. 

The use of the ninnlier of local lesions produced on N. gluHnosa 
by the extracted juices is the only inetliod at hand to ex]);ress in 
rpiaiititative terms the eoiieentration of tiie virus principle in the tis- 
sues of its host ; but at liest it is only of relative value. A modification 
of the method lias been made liore involving the expression of con- 
centration on the basis of measured areas, in this ease ten scpiare 
centimeters of leaf surface. The variety Amkilenia has lieen coii- 
sidm*ed as resistant because the measure of the virus (concentration 
in its tissues as represented by the number of local lesions per ten 
s(.p.iare centimeters of A. gluthiosa leaf surface has been shown to be 
significantly louver than that of the juice from a known susceptible 
variety. Otlier factors inherent in the plant may be responsible for 
the low virus concentration. The resistance in the Anihalema va- 
riety, therefore, may be defined as the cajiaeity of the Amhalema sys- 
tem to prevent the increase of the virus in its tissues at the same 
high rate as is characteiistic of susceptible plants. 

Tln^ Anihalema tobacco was found to he very susceptible to other 
known viruses of tobacco. It succumbs quickly to tlic effects of 
spot-necrosis and Wingard’s tobacco ring-spot and more slowly to 
potato ring-spot and eueiunber-mosaic viruses. The degree of sus- 
ceptibility is difficult to estimate in the case of the mottle and vein- 
banding viruses although the symptoms appear in the leaves. In these 
cases we may be dealing with a mild tolerance to infection. The fact 
that it exhibits its highest resistance to yellow tobaccomiosaic and 
ordinary tobacco-mosaic viruses raises an important question. Is 
there realty so much difference between these two viruses! Johnson 
(12) is quite convinced that they are different, though closely related. 
We only wish to call attention, in passing, to the similar reaction 
exhibited by the resistant variety to infection by both viruses. 

That the virus concentration in resistant plants was higher in 
plants five weeks old than in the same plants at tbe age of thirteem 
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Aveeks may mean that the Tirus is increasing at a lower rate in tlie 
older plant. Another explanation may be that the virus principle 
beeoiners diluted with the expansion of the leaf blades. It would not 
be easy to conceive of the destruction of some of the virus principle 
ill the larger and older plants. 

Tile isolation of an apparently new virus from resistant plants 
inoculated with the virus of the ordinary toliaceo mosaic may be ex- 
plained as a case of attenuation of the latter. 

On the basis of tlie symptom expression alone the mild mosaic 
can he clitferentiated from the ordinary tobacco mosaic. That the 
thermal inactivation point, the virus concentration and the produc- 
tion of local necrotic lesions is like in ordinary tobacco mosaic may 
, indicate that the mild-mosaie virus is not very far removed from 
the latter. It will be a question as to AAhether the difference in 
symptom expression alone has enough weight to lead one to regard 
the two Auruses as different from each other. Johnson (12) has al- 
ready pointed out that symptoms may be of little diagnostic value 
in differentiating between plant viruses. 

It may alsO' be attributed to a separation of another mosaic virus 
or of a factor contained in the tobacco-mosaic Auriis. This would 
necessitate thinking of the tobacco-mosaic virus as a mixture of factors 
which may be separated from their combination. Since the knoAvn 
properties of the ordinary tobacco-mosaic Aurus are exhibited by the 
mild-mosaic virus and this differs from the former only in the result- 
ing symptoms, there should be no objection to regarding the mild 
mosaic as an attenuated form Avliose parasitic and pathogenic capacity 
has been changed or altered in degree but not in character. 

■Whether this modification has been influenced by the protoplasm 
of the resistant plant in part or in its entirety, or whether other 
factors extraneous to the plant have played the major or perhaps 
the complete role, has not been ascertained in these studies. 
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Summary 

1. Infection of the resistant tobacco variety Ambalema occurs at 
all ages. 

2. Symptoms in resistant plants ordinarily consist of clearing of 
the veins followed by small chlorotic interveinal areas of a mild type. 

3. Infection occurs and mild or severe symptoms appear in trans- 
plants when these are inoculated at time of pulling. These plants 
later recover in the field, but the virus is always contained in their 
tissues. 

4. Infection of Ambalema plants was determined by inoculation 
of the juices extracted from those plants into A. gluUnosa and Havana 
No. 38 tobacco. 

5. Ambalema^ tobacco is also resistant to yellow tobacco mosaic, 
and celery mosaic. It should not he forgotten that symptoms are 
produced in inoculated plants but the etfeets produced by the disease 
are not very significant. 

6. By adequate quantitative studies it was determined that the 
Ambcclema tobacco is significantly more resistant to ordinary tobacco 
mosaic than Havana No. 38 tobacco at all stages of growth. 

7. Ambalema tobacco is very susceptible to cucumber mosaic, 
yellow cucumber mosaic, potato ring-spot, Wingard’s tobacco ring- 
spot and spot-necrosis, and somewhat less susceptible to the mottle 
and veinbanding viruses. 

8. The virus concentration was found to be lower in inoculated 
resistant plants nipe weeks after inoculation (13 weeks old) than 
five weeks after inoculation (9 weeks old). 

9. A mild form of mosaic was isolated from resistant plants in- 
oculated with the ordinary tobaeco-mosaie virus. In its properties 
this mosaic virus seems similar to the ordinary tobacco-mosaic virus. 
This may possibly be regarded as a case of attenuation, 
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Explanation of Plates 

Plate I. — Ordinary tobacco mosaic. 

Pig. 1, Clearing of veins, early stage, Amhalenm leaf. 

2. Advanced stage of infection, leaf of Amhalema tobacco. 

3. Virulent form of infection with much yellowing, Am- 

balefna tobacco. 

4. Uninoculated check, Havana No. 38 tobacco. 

Plate II. — Ordinary tobacco mosaic. (Plants of same age.) 

Pig. 5. Inoculated check, Havana No. 38 tobacco. 

6. Uninociilated check, Ambalema tobacco. 

7. Advanced stage of infection, Amhalema tobacco. 

Plate III. — Ordinary tobacco mosaic. (Plants six weeks old.) 

Pig. 8. Leaves from infected plant of Ambalema. 

9. Leaves from infected plant of Havana No. 38. 

Plate IV. — Ordinary tobacco mosaic. (Plants of same age.) 

Pig. 10 and 12. Infected Amhalema plants. 

11. ITninoeulated check, Amhcdema plant. 
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Plate V. — Ordinary tobacco mosaic. (Plants of same age.) 

Pig. 13. Infected plant, Havana No. 38. 

14. Infected plant, Amialema. 

Plate VI. — Various virus diseases on A'ynhalema. 

Pig. 15. Leaf infected Vith the yellow tobacco-mosaic virus. 

(Note tendency of yellow areas to be more conspicu- 
ous along margin of blade.) 

16. Leaf infected with Wingard’s tobacco ring-spot virus. 
17 and 18. Leaves infected with the yellow cucumber-mo- 
saic virus. 

19. Uninoculated check, leaf of Amhalema. 

Plate VII. — Cucumber mosaic on Amhalema, (Plants inoculated in 
greenhouse and transplanted to the garden.) 

Pig. 20 and 22. Plants infected with the cucumber-mosaic virus. 
21. Check plant, infected with the ordinary tobacco-mosaic 
virus. 

Plate VIII. — Attenuation of the ordinary tobacco-mosaic virus. 
Pig. 23 and 26, Leaves of Havana No. 38 tobacco showing 
symptoms of an attenuated form of tobacco mosaic. 

24. Uninoculated check. Havana No. 38 tobacco. 

25. Inoculated check, Havana No. 38 tobacco inoculated 

with, the ordinary tobacco-mosaic virus. 
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NEW CEBAMBYCID BEETLES FEOM PUEETO EICO' 

By W. S. Fishek, 

Associate Entomologist, Bureau of Entomology and Plant Quarantine, 
United States Department of Agriculture 

Among the material received during the past year from Puerto 
Rico for identification, the following twelve new species of Ceramhy- 
cidae were found. 

Tillocl3rtus puertoricensis, new species 

Small, elongate, slightly depressed above, nearly glabrous, subopaque; head 
black; pronotum black anteriorlyy reddish at base; elytra reddish, mth a broad, 
transverse, white fascia at middle, the fascia arcuately eniarginate in front at 
sutural margins and bordered anteriorly by a narrow, black fascia, each elytron 
vdth an elongate, black spot along lateral margin extending from the white fascia 
backward to near apex and inward to middle of elytron; antenna and under side 
of body black or reddish brovTi, with bases of tibiae and femora, posterior part 
of prosternum, anterior part of mesosternum, and basal joints of antennae yel- 
lowish or reddish. 

Head with the front wider than long, flat between the antennal tubercles, 
which are widely separated, but not elevated; surface densely, fliiely granulose, 
coarsely, confluently punctate, sparsely clothed with short, recumbent, inconspi- 
cuous, white hairs, with a few long, erect, white hairs around the eyes; eyes 
small, oblong, strongly convex, but not emarginate. Antenna extending to basal 
third of elytra, the outer joints slightly enlarged; first joint long, cylindrical, 
slightly arcuate, slightly expanded toward apex, subequal in length to the third 
and fourth joints united; third joint twaco as long as the fourth, which is 
distinctly shorter than the fifth. 

Pronotum one-half longer than wide, distinctly narrower at base than at 
apex, widest along middle; sides nearly parallel at middle, slightly rounded ante- 
riorly, strongly constricted at base; disk strongly convex anteriorly, transversely 
depressed on basal third; surface finely, densely granulose, coarsely, deeply 
alveolate-punctate, clothed with a few long, erect, stiff, whitish hairs. Sentellum 
small, elongate, rounded at apex, slightly pubescent. 

Elytra nearly one and three-fourths times as long as pronotum, at base 
slightly wider than pronotum at middle; sides nearly parallel from base to behind 
middle, where they are feebly, arcuately expanded, then arcuately narrowed to 
the tips, which are conjointly broadly rounded; disk strongly flattened on basal 
halves, strongly convex on apical halves; surface coarsely, deeply alveolate- 
punctate, with a few long, erect, stiff, white hairs posteriorly, each elytron with 
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a narrow vitta of sliort, recumbent, yellowish white hairs along sutural margin 
at apex. 

Abdomen beneath smooth, shining, nearly glabrous; last segment broadly 
rounded at aj)ex. Prosternum very sparsely, feebly punctate, feebly, transversely 
rugose, nearly glabrous; prosternal xu’oeess very narrcw between the coxal cavities, 
strongly expended x)osteriorly, truncate at apex. Metasternuni and mesosternuin 
with a small spot of dense, recumbent, whitish pubescence on each side. Legs 
rather long, smooth, clothed with a few scattered, long, erect, vrhite hairs ; femora 
strongly, abruptly, edavate toward apices, petiolate at bases ; tibiae long, sub- 
cylindrical. 

Lengtli, 3 — 4.25 mm; width, 0.88 — 1.3 mm. 

Type' locality — Clxianica, Puerto Pico. 

Type and paraiypes, — U. S. National Museum, No. 51019. 
Remarks , — Described from three specimens (one type) collected in 
decaying wood on the Borinquen Forest Reservation, October 3, 1934, 
by R. G. Oakley (San Juan No. 5854). 

This species is closely allied to mimitus Fisher, but it differs from 
that species in having the basal part, of the pronotum and basal 
halves of elytra reddish. 

Lamproclytus oakleyi, new species 

Elongate, nearly parallel, moderately convex above, strongly shining, above 
and beneath uniformly dark reddish browui, the pronotum slightly darker, each 
elytron ornamented with a transverse, eburneous fascia. 

Head with the front strongly transverse, flat between the antennal tubercles, 
which are widely separated and slightly elevated; surface coarsely alveolate- 
punctate, sparsely clothed with long, semierect, white hairs. Antenna extending 
just be>mnd base of elytron, basal joints cylindrical, slightly expaiuicd tow^ard 
aijices, clothed with a few long, erect, w’Mte hairs, apical joints broader, slightly 
flattened, rather densely clothed with short, recumbent pubescence, with a few 
long, erect intermixed; first joint robust, cylindrical, about twice as long as 
the second joint, which is two-thirds as long as the third; tenth joint oval, acutely 
rounded at apex. 

Pronotum distinctly longer than wide, slightly widei’ at apex than at base, 
widest at middle; sides strongly, arcuately rounded from apex to basal sixth, 
where they are strongly constricted and parallel; disk strongly convex, feebly, 
transversely flattened along anterior margin, strongly, transversely constricted at 
base; surface coarsely alveolate-punctate, sparsely clothed with short, inconsi)ie- 
uous pubescence, and numerous long, erect, stiff, white hairs. Scutellum elongate- 
triangular, rather densely clothed with short, semierect pubescence. 

Elytra twice as long as pronotum, at base subequal in width to pronotum at 
middle; sides nearly parallel, feebly, very broadly, arcuately constricted at mid- 
dle, the tips separately broadly rounded or subtrimcate; disk feebly, broadly, 
transversely depressed at middle, vaguely, broadly elevated along sutural, margins 
behind scutellum; surface very coarsely, deeply, irregularly punctate, clothed 
with a few long, erect, stiff, white hairs, each elytron oriiameiited behind the 
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middle with a rather broad, transverse, eburneous fascia, extending from lateral 
margin to near the sutural margin. 

Abdomen beneath very sx^arsely, feebly punctate, clothed Vkith a few long, 
erect, white hairs,* last segment broadly rounded at apex. Prostcrnnm sparsely, 
coarsely j^unetate, rather densely clothed with moderately long, recumbent, whitish 
pubescence; prosternal process narrow, strongly exiianded behind the coxal cavi- 
ties. Legs sparsely clothed with long, erect, stiff, white hairs; anterior pair 
slightly shorter than middle and x^osterior pairs; femora strongly, abruptly 
clavate toward the tips, petiolate at bases; tibiae straight and snbcylinclrieal. 

Length, 3.25 nam; width, 0.85 mm. 

Tyi^e locMity. — Ponce, Puerto Rico. 

Type. — U. S. National Miiseiini, No. 51020. 

Eemarks . — Described from a single specimen collected on Tabe- 
huia sp. at the Giianica Central Pinca, xSeptember 21, 1933, by R. G. 
Oakley (San Juan No. 4693). 

This si^ecies is closely allied to clegans Fisher, but it differs from 
that species in being uniformly dark reddish broY-n. 

Leptostyliis albosignatiis, new species 

Strongly robust, moderately convex, slightly flattened above, reddish brown 
to browmish black, rather densely clothed with browmish white and dark brown 
XDubescenee, the elytra ornamented with a large, distinct, irregular, square, whitish 
pubescent spot at middle, common to both elytra. 

Head with the front quadrate, slightly convex, feebly depressed between the 
antennal tubercles, which are strongly elevated and obliquely divergent, with a 
narrow, longitudinal groove extending from occiput to epistoma; surface indis- 
tinctly punctate, densely, irregularly clothed with long, recumbent, brownish white 
puheseenee, nearly concealing the surface, causing a slightly variegated appear- 
ance; eyes separated from each other on the top by twice the width of the 
upper lobe. Antenna about one-third longer than the body, variegated with white 
and l>rcnviiisli pubescence, the outer joints annulated with brown, pubescence. 

ProDiotum three-fourths wider than long, snbequal in width at base and apex, 
widest at middle; sides sinuate anteriorly, x^arallel posteriorly, tumid on each 
side at middle ; disk feebly, tranversely clex^ressed along base and anterior margin, 
with seven obtusely rounded tubercles arranged in two transve?rse rows on disk, 
four ill front and three behind, the three median tubercles more strongly elevated 
than the four exterior ones; surface coarsely, deeply, irregularly punctate between 
the tubercles, and with a row of coarser punctures in the basal and anterior 
deprejssions, densely clothed with long, recumbent, brownish white pubescence, 
and ornamented with six small, dark brown pubescent spots, two along anterior 
margin and four along base. Scntelluni transverse, broadly rounded at apex, 
rather densdy pubescent. 

Elytra three-fourths longer than wide, slightly wider than pronotum at mid- 
dle; humeri prominent, slightly elevated; sides nearly parallel from base to 
apical fourth, then arcuately narrowed to the tips, which are separately narrowly, 
obliquely truncate internally, the exterior angle obtuse and feebly produced; 
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disk unevciij mtli numerous irregularly distributed, rather acute tubercles, those 
in the basal region more strongly develoi^ed; surface coarsely, deeply, irregularly 
punctate, the punctures becoming finer and sparser toward apices, densely clothed 
■with long, recumbent, bror^niish white and dark brown pubescence, ornamented 
with an irregular, square, white pubescent spot at middle, common to both elytra, 
and with a few small, dark brown pubescent spots posteriorly. 

Beneath nearly smooth, rather densely clothed with long, recumbent, brownish 
white pubescence, the legs variegated with w’-hitish and brownish pubescence; 
tibiae feebly annnlated with brown pubescence; prostenial process as wide as 
the coxal cavity. 

Length, 9.5 — 12 mm; Tridtli, 4 — 4.75 mm. 

Type locMitij. — Ponee, Puerto Eieo. 

Type and paratype, — ^U, S. National Museum, No. 51021. 
Remarks , — Described from two specimens (one type). The type 
wms collected at the type locality during December 1933 hy C. Einaldi, 
ami Ilie rsarsUyrh'* was collected at light at the Lesesne Finca, Ba- 
yamon, Puerto Eieo, November 12, 1933, by Eae Lesesne and C. G. 
Anderson (San Juan No. 4855). 

This species is allied to aniillarum Fisher, but it differs from that 
species in having a distinct, large, white, pubescent spot on the elytra. 

Leptostylus oakleyi, new species 

Elongate, slightly flattened above, reddish brown, to brownish yellow, densely 
clothed with brownish yellow pubescence, and ornamented with dark brown or 
black pubescence. 

Head with the front quadrate, slightly convex, feebly depressed between the 
antennal tubercles, which are strongly elevated and obliquely divergent, with a 
narrow% longitudinal groove extending from occiput to epistoma; surface indis- 
tintly punctate, rather densely, irregularly clothed with long, rccninbcnt, hrowaiish 
white pubescence, nearly concealing the surface, causing a variegated appearance; 
eyes separated from each other on the top by the width of the upper lobe. 
Antenna about oiic-fourth longer than the body, variegated with brown and white 
jjubesceiice, the joints annulated with dark brown pubescence. 

Pronotuni nearly twice as wide as long, subequal in width at base and apex, 
widest at middle; sides obliquely expanded from base to near middle, areuately 
expanded at middle, parallel posteriorly; disk feebly, transversely flattened along 
base and anterior margin, with three vague, round protuberances, two arranged 
transversely in front and one behind; surface coarsely, deeply, irregularly jmne- 
tate, with a row’ of similar punctures along base and anterior margin, densely 
clothed "^vith long, recumbent, brownish white pubescence, irregularly ornamented 
around the dorsal protuberances with brownish pubescence, and writh a distinct 
brown pubescent vitta on each side below the lateral protuberance. Seutellum 
broadly triangular, broadly rounded at apex, sparsely puheseeiit. 

Elytra twice as long as wide, distinctly wider than pronotum at middle; 
humeri not prominent; sides parallel to behind middle, then , areuately narrowed 
to the tips, which are( separately jjbliquely truncate internally; disk uneven, with 
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a few incoiispieiioiis tul^ereles elotlied with blackish hairs near the base; surface 
densely clothed with long, reeiimbeiit, brownish white pubescensej and each elytron 
ornamented nitli blacd: pubescence as follow- s: A large, elongate sj^ot along 
lateral margin; a short, narrow^, oblique fascia along sutural margin behind 
lulddle; a narrow, arcuate fascia at lateral margin at apical fifth; an irregular, 
inconspicuous spot near apex; and -with a few" small, irregularly distributed, 
round spots. 

Beneath obsoletely granulose, rather densely clothed with long, reeumbeiit, 
whitish pubescence, the sternum and legs variegated with white and brown pubes- 
cence; tibiae annulated with brown pubescence; femora strongly pedunculate; 
prostern al process one-half as wide as the coxal cavity. 

Length, 4.5 mm; width, 1.8 mm. 

Type locality. — ^Bayamon, Puerto Rieo. 

Type. — ^U. S. National Museum, No. 51022. 

BemarJes . — Described from a single specimen collected at light at 
the Lesesne Finca, March 10, 1934, by Rae Lesesne and C. G. An- 
derson (San Juan No. 5257). 

This species is allied to gundlaclii Fisher, but it differs from that 
species in the different arrangement of the brown pubescence on the 
elytra, and in having a broad, .dark brown, pubescent vitta on each 
side of the pronotum. 

Leptostylus nigricans, new species 

Small, elongate, moderately flattened above, brownish yellowq with the basal 
halves of elytra, disk of pronotum, tips of antennal joints, tarsi, and parts of 
head, tibiae, and femora, black or dark bro%vn and rather densely pubescent. 

Head with the front quadrate, slightly convex, fechly depressed betw^een the 
antennal tubercles, wiiieli are rather strongly elevated and obliquely divergent, 
with a naiTOwq longitudinal groove extending from occiput to exustoma; surface 
indistinctly x^'anetate, rather sparsely, irregularly clothed wfith long, recumbent, 
brownish yellow pubescence, with a few white and dark brown hairs intermixed, 
the brown hairs more numerous on the occiput; eyes separated from each other 
on the top by twice the wndth of the upper lobe. Antenna about one-fourth longer 
than body, variegated with white and browui pubescence, the joints annulated with 
dark browui pubescence. 

Pronotum nearly twice as wdde as long, subequal in width at base and apex, 
widest at basal third; sides feebly, obliquely expanded to basal third, then 
strongly, areuately narrowed to near the base, parallel and strongly constricted 
at base ; disk even, narrowly, tranversely grooved along base and anterior margin, 
the margins elevated; surface indistinctly punctate, rather densely, irregularly 
clothed with long, recumbent, black and reddish brown pubescence. Sciitellum 
triangular, narrowly rounded at apex, densely pubescent. 

Elytra nearly twice as long as wide, slightly wider than pronotum at basal 
third; humeri not prominent; sides parallel to behind middle, then areuately 
narrowed to the tips, which are separately narrowdy rounded; disk even, with a 
distinct tubercle clothed with long, black hairs near base of each elytron; surface 
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coarseiyj densely, deeply pimetate from bases to apices, the basal black area 
witb tbe posterior margin extending obliquely backward from the sutural margin 
at middle to lateral margin at apical third, sparsely clothed with short, black 
hairs, with an irregular spot beneath the humerus and a few small spots at 
middle clothed with brownish yellow pubescence, the apical pale area densely 
clothed wT-th long, recunil^ciit, brownish yelloAv piihescence, and narrowly margined 
anteriorly with white xoiibeseenee. 

Beneath feebly graiiulose, rather densely clothed with long, recumbent, wdiitish 
pubescence, the sternum and legs variegated with W'hite and brown pubescence,' 
tibiae aiiimlated mth brown inibeseenee; femora strongly pedunculate; prosternal 
process three-fourths as wide as coxal cavity. 

Lengtii, 4 mm; width, 1.75 mm. 

Type locality. — Yillalha, Puerto Eieo. 

Type. — ^U. S. National Museum, No. 51023. 

Eemarlis . — Described from a single specimen collected in vegeta- 
tive debris at the Insular Government Pinea, pJiine 18, 1934, by E. G. 
Oakley (San Juan No. 5666). 

This species is allied to dorsalis Fisher, but it differs from that 
species in being shorter and more robust, and in having the pronotum 
broader, with the sides more broadly rounded at the basal third, and 
each elytron armed with a distinct basal tubercle and narrowly 
rounded at the apex. 

Leptostyliis puertoricensis, new species 

Small, elongate, moderately flattened above, browmisli black to brownish yel- 
low, rather densely pubescent. 

Head with the front slightly transverse, slightly conveix, feebly depressed 
between tlie antmiual tubercles, wiiich arc rather strongly elevated and obliquely 
divergent, with a narrow, longitudinal groove extending from occiput to epistoma; 
surface indistinctly punctate, sparsely, irregularly clothed with long, recumbent, 
brownish yellow j^ubeseenee, the puxbescenee dark browui on the occiput; eyes 
separated from each other on the top by twice the width of the upx)er lobe. 
Autcriiia about as long as the body, variegated with wliite and brown pulxescenee, 
the Joints annulated with dark brown pubescence. 

Pronotum twice as wide as long, subequal iu width at base and apex, widest 
at basal third; sides obliquely ex^janded to basal third, then strongly, arcuately 
narrowed to near the base, imrallel and strongly constricted at base; disk even, 
narrowly, transversely grooved along base and anterior margin; surface in- 
distinctly punctate, densely clothed with long, recumbent, brownish yellow and 
brownish black pubevscencc. Seutelluin triangular, narrowly rounded at apex, 
densely pubescent. 

Elytra two-thirds longer than wide, and slightly wider than pronotum at basal 
third; humeri not prominent; sides parallel to behind middle, then arcuately 
narrowed to the tips, which are separately obliquely subtruneate internally; disk 
even, with a small tubercle clothed with black hairs near base of each elytron; 
surface rather densely, finely punctate from bases to apices, rather densely clothed 
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witli long, reeiimlbe'nt, brownisli yellow pubescence, eaeli elytron vdtli a more or 
less distinct, broad, wliitisli pubescent fascia, extending obliquely backward from 
the sutural margin at middle to tlie lateral margin at apical tliird, and ornamented 
with browmish black pubescence as follows: A large, seniioval spot along lateral 
margin in front of midddle; an irregular area around basal tubercle; a narrow, 
irregular, interrupted, oblique fascia behind the wdiitisli pubescent fascia; and 
a fen’ small, irregularly distributed, round spots. 

Beneath feebly granulose, rather densely clothed with long, reciinibent, wiiitisli 
pubescence, the sternum and legs variegated with wiiite and browni pubescence; 
tibiae annulated with browm pubescence; femora strongly pedunculate; prosternal 
process one-half as mde as coxal cavity. 

Length, 4 mm; width, 1.75 mm. 

Type locality, — Adjiintas, Puerto Eico. 

. Type, — ^U. S. National Museum, No. 51024. 

Bemarks . — Described from a unique specimen collected on an un- 
known tree at the Pietri Pinca, June 10, 1933, by E. G. Oakley 
(San Juan No. 4304). 

This species is allied to plamcolUs Fisher, but it diifers from that 
species in having the ux)per surface clothed with brownish yellow 
and brownish black pubescence, and each elytron ornamented near 
the middle with a broad, oblique, ivhitish pubescent fascia. 

Eugamandus oakleyi, ne^v species 

Short, oblong, strongly convex, subopaque, uniformly reddish or yellowish 
brown, each elytron ornamented laterally with an irregular, black pubescemt vitta. 

Head wdth the front strongly transverse, nearly flat, flat between the an- 
tennal tubercles, which are widely separated and feebly elevated, with a vague, 
longitudinal groove extending from occiput to epistoma; surface sparsely, coarse- 
ly, uniformly punctate, rather densely clothed wtih short, sealelike, golden yellow 
and bro-wnish hairs, with a few longer, semiereet, whitish hairs intermixed; eyes 
small, narrow, rather deeply emarginate separated from each other on the top 
by nearly four times the width of the upper lobe. Antenna nearly as long as the 
body, annulated with short, recumbent, yellowish white and dark brown pubes- 
cence; first joint robust, subeylindrical, flattened beneath at base, subequal in 
length to the fourth joint, wiiieh is slightly shorter than the third, the following 
joints shorter and nearly equal in length. 

Pronotum distinctly wider than long, subequal in width at base and apex, 
widest at middle; sides arcuately expanded at middle, parallel posteriorly; disk 
strongly convex, slightly uneven, more or less transversely gibbose at middle, 
broadly, transversely flattened posteriorly; surface coarsely, sparsely, deeply 
punctate, the punctures denser toward the sides, irregularly variegated with dense, 
short, sealelike, brownish yellow and dark browm hairs, with a few longer, semi- 
‘erect, whitish hairs intermixed. Seutellum strongly transverse, broadly rounded 
at apex, broadly concave, and clothed with sealelike hairs, which are dark brown 
at the middle and whitish on each side. 

Elytra two and two-thirds times as long as pronotum, at base distinctly 
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wider than pionotnmj sides nearly parallel from base to behind middle^ then 
arcuately narrowed to the tips, which arc seperately narrowly rounded; disk 
strongly convex, uneven, slightly fattened above, obliquely declivous behind mid- 
dle, slightly elevated near apices; surface coarsely, sparsely, deeply punctate, 
variegated with dense, short, sealelike, brownish yellow and dark brown hairs, 
the hairs slightly paler toward apices, with a few long, erect, whitish hairs 
toward lateral margins, each elytron ornamentod with a black xuibescent vitta 
extending along lateral margin from humeral angle to basal tliird, then inward 
and backward to posterior declivity, and with numerous, strongly elevated, irre- 
gularly distributed tubercles, the largest located on middle of elytron at posterior 
declivity. 

Abdomen beneath finely granulose, coarsely, densely, deeply punctate, rather 
densely clothed with short, sealelike, yellowish and whitish hairs, with a few 
longer, erect, whitish hairs intermixed; last segment broadly rounded at apex. 

Lengtli, 5.75 mm; width, 3 mm. 

T}j2)e I oval if If . — Matruilas Dam, near Orocovis, Puerto Eico 
Type. — ^U. S. National Museum, No. 51025. 

Remarks . — ^Described from a single specimen collected in decaying 
wood at the Insular Government Finca, October 8, 1934, by E. G. 
OaHey (San Juan No. 5861). 

This species is allied to scMmrzi Fisher, but it differs from that 
species in being more strongly convex and in having the elytra 
distinctly tuberculate. 

Eugauiandtis brunneus, new species 

Small, short, oblong, strongly convex, snbopaqne, uniformly dark reddish 
brown with the tarsi, antennae, and tibiae, in part, yellowish, and above irregu- 
larly variegated ivith black and brownish, sealelike hairs. 

Head wdth the front strongly transverse, nearly fiat, flat between the an- 
tennal tubercles, which are widely separated and feebly elevated, with a vague, 
narrow, longitudinal groove extending from occiput to epistoina; surface coarsely, 
sparsely, uniformly punctate, rather densely clothed with short, sealelike, goldoii 
yellowr and brownish hairs, with a few” longer, erect, whitish hairs intermixed; 
eyes small, narrow, deeply emarginate, separated from each other on the top by 
three times the wddth of the upper lobe. Antenna nearly as long as the body, 
rather densely clothed with short, recumbent pubescence; first joint robust, sub- 
cylindrical, flattened beneath at base, subequal in length to the fourth joint, 
which is three-fourths as long as the third, the following joints shorter and 
nearly equal in length. 

Pronotum distinctly wider than long, subequal in 'width at base and apex, 
widest at middle; sides arcuately expanded at middle, parallel posteriorly; disk 
strongly convex, slightly uneven, more or less transversely gibbose at middle, 
broadly, transversely flattened posteriorly; surface coarsely, deeply, sparsely, 
irregularly punctate, the punctures denser toward the sides, irregularly variegated 
with deinse, short, sealelike, brownish yellow and dark brown hairs. Scutelluin 
similar to oalcleyi Pisher. 
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Elytra nearly three times as long as proiiotniiij aurl at base tlisthietly wider 
than pronotnmj sides nearly parallel from, base to beliiud middle, then arena tely 
narrowed to the tips, wliieli are separately narrow'ly rounded or subtruneate; 
disk strongly convex, uneven, slightly flattened above, obliquely declivous belniid 
the middle; surface coarsely, sparsely, deeply punctate, variegated with dense, 
short, scalelike, brownish yellow and dark brown hairs, each elytron with an 
indistinct, irregular, blackish pubescent spot toward lateral niargiii, and orna- 
mented with two longitudinal rows of tubercles, the inner rove distinct and com- 
posed of three tubercles, the outer one less distinct. 

Abdomen beneath finely granulose, feebly, coarsely, sparsely punctate, sparsely 
clothed with short, scalelike, -whitish hairs, with a few' longer, erect hairs of the 
same color intermixed; last segment broadly sub truncate at apex. 

Length, 3.75 mm; width, 1.85 mm. 

Type locality. — Yaueo, Puerto Eieo. 

Type. — U. S. National Museum, No. 51026. 

Remarks . — Described from a single si^ecimen collected in vegeta- 
tive debris at the Augustin Pinea, in the mountains north of Yaueo, 
June 15, 1934, b}" R. G. Oakley (San Jnan No. 5654). 

This species is very closely allied to oakleyi Fisher, but it differs 
from that species in being much smaller and more slender, and in 
having the tubercles on each elytron arranged in two longitudinal 
rows. 

Eugamandus flavipes, new species 

Small, short, oblong strongly convex, feebly shining, nniformly pale reddish 
brown, with the legs and the antennae yellowish, above more or less variegated 
with black and brownish, sealelike hairs. 

Head ■with front strongly transverse, nearly flat, flat betw'eeii the antennal 
tubercles, which are widely separated and feebly elevated, with a vague, narrow, 
longitudinal groove on occiput and vertex; surface coarsely, sparsely, uniformly 
punctate, densely clothed in front with moderately long, recumbent, yellow pubes- 
cence ; eyes small, narrow, deeply emarginate, separated from each other on 
the top by four times the width of the upper lobe. Antenna nearly as long as 
the body, densely clothed with short, recumbent pubescence; first joint robust, 
subeylindrieal, flattened beneath at base, suhequal in length to the third and 
fourth joints, the following joints shorter and gradually diminishing in length. 

Pronotum distinctly wider than long, narrower at apex than at base, widest 
at middle; sides areuately expanded at middle, slightly parallel posteriorly; 
disk strongly convex, more or less gihhose at middle, rather broadly, transversely 
flattened along base and anterior margin; surface coarsely, deeply, sparsely 
punctate, more densely toward the side, rather densely clothed mth short, sealelike, 
black hairs on median part, sparsely clothed with sealelike, whitish hairs at sides, 
and ornamented with a narrow, more or less interrupted, median vitta of similar 
w^Mte hairs. Seutellum similar to that of oakleyi Fisher. 

Elytra two and one-half times as long as pronotum, at base distinctly wider 
than pronotum; sides nearly parallel from base to behind middle, then areuately 
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narrowed to the tips, which are conjointly broadly rounded; disk strongly, 
nniformly conveSj arcuately declivous posteriorly; surface coarsely, rather densely, 
deeply punctate, variegated with rather dense, short, scalclike, yellowish brown 
and dark brown hairs, each elytron ornamented with two irregular-shaped, ])lack 
pubescent spots near middle, and two strongly elevated tubercles, one at basal 
fourth, the other just behind the middle. 

Body beneath coarsely, rather densely punctate, sparsely clothed with short, 
recumbent, whitish hairs, with a few^' scalelike hairs intermixed; last segment 
broadly rounded or subtruncate as apex. 

Length, 2.75 mni; width, 1.25 mm. 

Tyi^e locality, — ^^^illalba, Puerto Eico. 

Ty 2 yc. — U. S. National Museum, No. 51027. 

EemarJi's . — Described from a single specimen collected in vegeta- 
tive debris at the Insular Grovenment Finca, June 18, 1984, by E. (1. 
Oakley (San Jiian No. 5667). 

This species is allied to oaMeyi Fisher, but it differs from that 
species in having the elytra evenly convex, arcuately declivous poste- 
riorly, and each elytron armed with only two distinct tubercles. 

Oyrtinus eugeniae, new species 

Very small, elongate, feebly shining; head, pronotuin, and abdomen dark 
reddish brown; antennae, legs, and elytra slightly paler, the latter dark reddish 
brown along lateral margins. 

Head with the front strongly transverse, feebly convex, flat between the 
antennal tubercles, which are widely separated and scarcely elevated, without a 
distinct, longitudinal groove; surface coarsely, deeply, confluently punctate, 
rather densely clothed with long, semierect, whitish hairs; eyes small, coarsely 
granulated, distinctly divided, separated from each other on the top by twice 
the width of the upper lobe, which is slightly smaller than] the lower lobe. An- 
tenna 11- jointed, about as long as the body, sparsely clothed with long and short 
hairs; first joint extending to apical third of pronotuin, gradually expanded 
toward apex, one-half longer than third joint, wdiich is subequal in longtli to the 
fourth, the following joints gradually diminishing in length. 

Pronotuin slightly longer than wide, distinctly narroW'Cr at base than at 
apex, widest along apical fourth; sides feebly expanded anteriorly, strongly con- 
stricted at basal fourth, then parallel to base; disk strongly convex anteriorly, 
narrowly, transversely flattened along base; surface coarsely, deeply, conflueutly 
punctate, sparsely, clothed with rather short, recumbent, wdutish hairs. 

Elytra twice as long as wide, slightly wider than pronotuin near apex; sides 
nearly parallel, slightly, arcuately expanded behind middle, then arcuately nar- 
row^ed to the tips, which are conjointly broadly rounded; disk transversely flat- 
tened on basal half, moderately convex posteriorly; surface coarsely, deeply, 
densely punctate hasally, the punctures becoming obsolete near apices, sjmrsely, 
irregularly clothed with moderately long, recumbent, white hairs, with a few 
long, erect hairs intermixed. 
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Abdomen beneath vaguely punctate, sparsely clothed vith short, iiieonspicnons 
hairs; last segment broadly rounded at ap>ex. Legs sparsely clothed with short, 
recumbent, whitish hairs; femora strongly, abruptly elavate toward apices, the 
club scarcely flattened laterally. 

Lengtli, 2 mm; width, 0.63 mm. 

Type locality. — Aibonito, Puerto Rico. 

Type. — U. S. National Museum, No. 51028. 

Bemarl's . — Described from a single specimen collected on Euge- 
nia sp. at the Diaz Finea, October 6, 1933, by R. G. Oakley (San Juan 
No. 4768). 

This species is allied to hiihhardi Fisher, but it differs from, that 
species in being much smaller, feebly shining, and coarsely, confliu 
ently punctured on the upper surface. 

Cyrtinus subopacus, new species 

Small, elongate, siibopaque; head, pronotum, tarsi, and abdomen black or 
dark reddish brown; antennae, legs and elytra pale brownish yellorv, the latter 
with a large black spot on each side toward lateral margin. 

Head with the front flat, strongly transverse, flat between the antennal 
tubercles, which are widely separated and scarcely elevated, wdth a vague, 
narrow, longitudinal groove extending from epistoma to occiput; surface densely, 
finely granulose, coarsely, deeply, eonfluently punctate, sparsely clothed with 
long, recumbent, w-hitish hairs ; eyes small, coarsely granulated, distinctly 
divided, separated from each other on the top by six times the wndtli of the 
upper lobe, which is considerably smaller than the lower lobe. Antenna 11-jointed, 
about as long as the body, clothed with a few long and short hairs; first joint 
extending to apical third of pronotum, gradually expanded tow^ard apex, twice 
as long as the third joint, which is subecjual in length to the fourth; the fol- 
lowing joints gradually decreasing in length. 

Pronotum slightly longer than wide, distinctly narrower at base than at apex, 
widest near apex; sides feebly narrowed from apex to basal fourth, 'where they 
are strongly constricted, then parallel to base; disk strongly convex anteriorly, 
narrowly, transversely flattened along l^ase, with a narrow, transverse groove at 
basal fourth; surface coarsely, deej^ly, eonfluently punctate, sparsely clothed 
with short, reeuinbent, whitish hairs. 

Elytra twice as long as wide, slightly wider than pronotum near apex; sides 
parallel from base to apical fourth, then arcuatcly narrowed to the tips, which 
are conjointly broadly rounded; disk transversely flattened on basal half, mode- 
rately convex posteriorly; surface coarsely, deeply, eonfluently punctate, the punc- 
tures elongate, hecoming obsolete near apices, sparsely, irregularly clothed with 
moderately long, recumbent, withish pubescence. 

Abdomen beneath feebly, coarsely, sparsely punctate, sparsely clothed with 
fine, semi erect hairs ; last segment broadly rounded or sub truncate at apex. Legs 
sparsely clothed with short, recumbent, white hairs; femora strongly, abruptly 
elavate toward apices, the club slightly flattened laterally. 
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Leiigtli, 2.5 mm; width, 0.75 mm. 

Ti/pe locality. — ^Adjiintas, Puerto Kico. 

Type, — U. S. National Museum, No. 61029. 

BemarJxS . — Described from a single specimen collected flying, at 
the Pietri Piiica, April 13, 1933, by R. G. Oakley (San Juan No. 
3984). 

This species is allied to e%geniae Fisher, but it differs from that 
species in being larger and siibopaqiie, and in having the punctures 
on the elytra elongate. 

Gyrtinus oakleyi, new species 

Very small, elongate, strongly shining; head and pronotnm black or dark 
reddish brown, the latter -with the base narrowly brownish yellow; elytra pale 
brownish yellow, each with a large, irregular black or reddish brown spot behind 
the middle, and a similar, but smaller, spot at apex; antenna pale hro-wnish 
yellow with the joints darker at apices; beneath dark reddish brown, with the 
tibiae and tarsi pale brownish yellow. 

Head with the front strongly transverse, feebly convex, flat between the 
antennal tubercles, which are widely separated and scarcely elevated, without a 
distinct longitudinal groove; surface vaguely granulose, coarsely, densely, rather 
deeply punctate, sparsely clothed with long, recumbent, whitish hairs; eyes small, 
coarsely granulated, distinctly diwded, separated from each other on the top by 
about four times the width of. the upper lobe, which is considerably smaller than 
the lower lobe: Antenna ll-jointed, about as long as the body, clothed with a 
few long and short hairs; flrst joint extending to middle of pronotum, gradually 
expanded toivard apex, about twice as long as the third joint, which is slightly 
longer than the fourth, the following joints gradually decreasing in length. 

Pronotum as wide as long, distinctly narrower at base than at apex, widest 
near apex; sides feebly narrowed from apex to basal fourth, where they are 
strongly constricted, then parallel to the base; disk strongly convex anteriorly, 
narrowly, transversely flattened along base, with a narrow^, transverse groove 
at basal fourth; surface densely, coarsely, deeply punctate, and nearly glabrous. 

Elytra twice as long as wide, slightly wider than pronotum near apex; sides 
parallel from base to apical third, then arcuately narrow^ed to the tips, which 
are conjointly broadly rounded; dish; slightly flattened on basal half, moderately 
convex posteriorly; surface coarsely, rather densely punctate basally, the punc- 
tures becoming obsolete toward apices, sparsely, irregularly clothed with short, 
reeumhent, wiiite liairs, with a few' long, erect hairs intermixed. 

Abdomen beneath vaguely punctate, nearly glabrous; last segment subtrmi- 
eate at apex. Legs sparsely clothed with short, recumbent, whitish hairs, more 
densely pubescent on outer margin of femora, which are strongly, abruptly 
elavate toward apices, the club slightly flattened laterally. 

Lengtli, 1.75 mm; width, 0.6 mm. 

Type locality. — ^Yaiico, Puerto Rico. 

Type and paMtype. — ^U. S. National Museum, No. 51030. 
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Remarks , — Described from t^vo specimens (one type) collected in 
decaying plants at tlie Angiistin Finca, in the moiiiitains north of 
Yaiieo, June 2, 1934, by E. G. Oakley (San Juan No. 5625). 

This species is allied to eugeniae Fisher, but it differs from that 
species in being strongly shining, and in having the pronotiiiii as 
wide a-; long, and each elytron ornamented with two reddish brown 
spots. 




NEW EUONEMID BEETLES FEOM PUERTO RICO 

By W. S. Fisher 

Associate Entoraologist, Bureau of Entomology & Plant Quarantine, 

United States Department of Agriculture 

Among the material received during the past year from Puerto 
Rico for identification, the following four new species of Eucnemidae 
were found. 

Dirhagus puertoricensis, new species 

Body narrow, subcylindrieal, attenuate posteriorly, reddisli black, legs yellow^ 
pubescence inconspicuous, ornamented witli wbitish pubescence as follows: Sides 
and base of pronotum^ a broad, transverse fascia at base and a similar, more 
conspicuous fascia at apical third of elytra. Head convex in front, coarsely, coB” 
fluently punctate. Antenna extending to middle of abdomen, joint 3 elongate, 
joint 4 triangular, joints 5 to 31 pectinate. Fronotuni wider than long, parallel, 
depressed posteriorly, carinate in front of scutellum, densely ocellate-punetatej 
posterior angles carinate. Elytra attenuate posteriorly, depressed at base, densely 
punctate. Beneath coarsely, densely xounctate. Length, 2.75 mm. 

Type in United States National Museum, collected on coffee at 
the Paraiso Pinca, Ponce, P. R. July 13, 1933, by R. G. Oakley (San 
Juan No. 4315). 

Differs from D. phyrrJiopus Chevrolat in being nearly black, and 
in having the antennae pectinate and the elytra ornamented with two 
transverse, whitish pubescent fasciae. 

Dirhagus oakleyi, new species 

Body narrow, subcyliudrieal, attenuate posteriorly, black, with, posterior angles 
of pronotum, scutellum, basal two-thirds of sutural margins and basal halves 
of elytra, and sides of mesosternum and metasternum reddish brown, legs yellow, 
sparsely clothed on sides of pronotum with whitish pubescence, a vague, irregular, 
transverse fascia of whitish pubescence near middle of elytra, each elytron with 
a broad, transversely oblique fascia of golden yellow pubescence at apical third. 
Head convex in front, confluently oeellate-punetate. Antenna extending to middle 
of abdomen, joint 3 narrow, elongate, joint 4 triangular, joints 5 to 11 flabellate. 
Pronotum wider than long, parallel, carinate in front of scutellum, densely ocel- 
late-punctate; posterior angles carinate. Elytra attenuate posteriorly, densely 
punctate. Beneath coarsely, densely punctate. Length, 2.6 mm. 

Type in United States National Museum, collected on Eugenia sp. 
at the Rivera Finca, Aibonito, P. R., May 31, 1934, by R. G. Oakley 
(San Juan No. 5617). 
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Differs from D. piiertoricensis Fisher in having the elytra M- 
eolored, with a golden yellow pubescent fascia at apical third, and 
the aiitemiae fiabellate. 

Mematodes puertoricensis, new species 

Body very narrow, snbcylmdrieal, dark reddisk brown, legs and antennae 
paler, pubescence uniform, yellowish white. Head convex in front, uniformly, 

• finely, densely punctate. Antenna with joints 2, 4 and 5 siibequal, joints 6 to 
10 slightly longer, broader, subequal, last joint longer, acute at apex. Proiiotum 
parallel, slightly longer than wide, vaguely biimpressed on each side, finely, con- 
fluently punctate. Elytra strongly attenuate posteriorly, indistinctly striate, finely, 
densely punctate. Beneath finely, densely punctate, antennal grooves indistinct, 
posterior coxae strongly angnlated. Length, 5 nim. 

Type and paratype in United States National Museum, collected 
on weeds at the Insular Government Finea, Matrullas Dam, near 
Orocovis, P. R. October 8, 1934, by R. G. Oakley (San Juan No. 
5859). 

Differs from N. simidans Chevrolat in being much smaller, and in 
having the intermediate antennal joints as wide as long, and the 
elytra not distinctly striate. 

Adelothyreiis insularis, new species 

Body narrow, sub cylindrical, black, with an elongate, brownish yellow spot 
covering the exterior three-foniths of each elytron, the spot not extending to 
base or apex, tarsi and palpi yellow, pubescence sparse, uniform, whitish. Head 
convex in front, confluently ocellate-pimctate. Antenna extending to posterior 
coxae, joint 3 slightly serrate, joints 5 to 11 strongly transverse. Pronotum 
quadrate, parallel, feebly flattened, depressed posteriorly, with 3' elevations at 
base, densely ocellate-punetatej posterior angles carinate. Elytra nearly parallel, 
depressed at bases, rugose basally, coarsely, densely punctate posteriorly. Be- 
neath densely, coarsely punctate, more feebly on abdomen. Length, 3 — 3.25 nim. 

Type and paratype in United States National Museum collected 
by R. G. Oakley. The type was collected on Eugenia sp. at the 
Rivera Pinca, Aibonito, P, R., May 31, 1934 (San Juan No, 5617), 
and the paratype was collected at Castaner Pinca, Ad juntas, P. R., 
February 5, 1934 (San Juan No. 5206). 

Differs from A. dufaui Pleiitiaux in having the antennal joints 
strongly transverse, the elytra more parallel, pubescence whitish, with 
a large brownish yellow spot covering the exterior three-fonrths of 
each elytron. 



MEW SPECIES OF SCARABAEIDAE (GOLEOPTERA) FROM 
PUERTO RICO AMD THE VIRGIN ISLANDS 


By Edward A. Chapin, 

Curator, Divisiou of Insects, TJ. S. National Museum. (^) 

As it will probably be some considerable time before a projected 
revision of the Puerto Rican and Virgin Island species of Scara- 
baeidae can appear, it "seems desirable to establish names for certain 
new] species which have come to my attention. I am indebted to 
Dr. Stuart T. Danforth, Mr. R. G. Oakley and to the American 
Museum of Natural History for the gift or loan of the material 
described below. 

Oanthochilum hispidum, new species 

Piceous, legs dark eastaneous, antennae and mouth parts paler. Entire dorsal 
surface set with very short, capitate hairs, most densely placed on pronotmn 
and along the elytral striae. Head nearly smooth, minutely punctured except for 
two oval patches of coarser punctures on the vertex, one patch on either side 
of the slightly elevated median line. Eyes large, transverse diameter of eye 
equal to one-fifth distance between eyes. Clypeus quadridentate with middle- pair 
of teeth acute and slightly recurved, genal angles also slightly prominent, each 
tooth or prominence with a tuft of setae above and below. Proiiotum transverse, 
almost twice as wide as long, basal margin very broadly curved, sides parallel 
to apical fifth where they turn suddenly toward the median line, anterior angles 
distinct, posterior angles wanting, underside deeply excavated in anterior third 
for reception of anterior femora, excavation bounded by a strong carina. Surface 
strongly shagreened, densely and moderately coarsely punctured. Elytra more 
shining, loss convex than pronotum, very finely striate, seventh stria bounded 
almost to apex by the strong lateral carina which is broadly interrupted just 
before its extremity, third interspace with a strong, blunt, subapical spine. 
Eight striae composed of large punctures and located on the infiexed portion 
along a second carina. IJiider surface smooth, without setae, sternites crowded 
along median line, pygidium subtriangnlar, margin strongly beaded. Anterior 
femora strong, not alate, middle femora small and slender, tarsi of anterior legs 
feeble, strongly compressed, those of other legs well developed, not noticeably 
compressed, heavily clothed with pale pubescence. Claws minute. 

Male: Pronotum strongly gibbous, anterior tibia slender, somewhat bent 
and enlarged in apical fourth, with three lateral teeth, of which the basal is a 
little remote from the others and with a single ventral tooth near insertion of 
tarsus 5 posterior femora broadly expanded in middle portion. 

0) Published with permission of the Secretary of the Smithsonian Institution. 
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Female: Pronotum. moderately convex^ anterior tibia moderately broad, with 
three lateral teeth situated in the apical third but without a ventral tooth. 

Length : 5.5 — 6.2 mm. 

Type locality: Villalba, Puerto Rico. 

Type and hvelve paratypes: U. S. Nat. Miis. Cat. No. 51079. 

Material examiined: Eight males and five females from the In- 
sular Government Finca at Villalba, collected Sept. 7, 1934 by Mr. 
R. G. Oakley. 

Because of the vestiture of capitate hairs, all specimens seen of 
this species have been almost completely covered with a layer of dirt, 
most difficult to remove. 

Canthochiliun andyi, new species 

Pieeous to deep black, anterior margin of head and legs eastaneous, antennae 
and mouth parts paler. Resembles C. Msteroides Harold but larger and with 
more strongly punctured elytral striae. Head almost smooth, most finely sha- 
greened and with a patch of minute punctures on vertex between eyes. Clypeus 
quadridentate, the middle teeth more slender than the lateral, almost equidistantly 
spaced, geiial angles slightly prominent, each tooth or prominence with hair tufts 
above and belo-w. Eyes large, nearly divided by canthus. Pronotum transverse, 
visibly shagreened only at sides, not visibly pimeturecl except under high magnifi- 
cation; basal margin very broadly rounded, sides parallel to apical fourth, thence 
sharply convergent to the obtuse anterior angles. Under side excavated in ante- 
rior third for reception of femora, excavation bounded posteriorly by carina. 
Elytra distinctly shagreened, striae w’ell defined and moderately coarsely punc- 
tured, the punctures larger toward apical extremity. Seventh stria bounded by 
lateral carina which ends near apical fourth. Eight stria on indexed portion and 
bounded by a carina which reaches almost to extreme apex of suture. Under 
parts and pygidium as in preceding species. Anterior femora thickened, anterior 
tibiae coarsely denticulate in addition to the usual three teeth. 

Male: Pronotum somewhat gibbons, posterior femora broadly expanded in 
middle portion, anterior tibiae rather slender, the teeth moderately long and 
acute in fresh specimens, middle tibiae somewhat, posterioi" tibiae strongly, ar- 
cuate and gradually widened to apices. 

Female: Pronotum not more convex than is usual, posterior femora not 
expanded, anterior tibia moderately broad, middle and posterior tibiae feebly 
arcuate and gradually wddened to apices. 

Length : 5 — 5.5 mm. 

Type locality: Matrullas, Puerto Rico. 

Type and fifteen parhtypes: TJ. S. Nat. Mus. Cat. No. 51080. 

Material examined: Four males and twelve females from the In- 
sular Government Finca at Matrullas Dam, near Orocovis, collected 
October 8, 1934 by Mr. R. G. Oakley. 
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Cyclocephala danfortM, new species 

Similar to Cyclocephala vinceivti-ae Arrow in size and form. TestaeeouSj 
vertex pieeous. Lower portion of frons and upper portion of clvpeus moderately 
strongly and conduently punctured, lower portion of clypeus sRining, clypeal 
margin feebly reflexed laterally, strongly so at tlie broadly rounded anterior 
margin. Antenal club of male very large, one third longer than distance be- 
tween eyes. Pronotum with lateral margins subangulate at middle, sparsely, 
and rather finely punctured. Seutellum very finely i^unctured at sides. Elytra 
with faintly indicated rows of punctures, the interspaces rather coarsely and 
sparsely punctured. Underparts slightly darher in color than upper, inetas- 
ternum finely and closely punctured except at middle and on either side adjacent 
to hind coxae. Pygidium closely and finely granulate. Anterior tibiae tridentate, 
anterior tarsus of male short and stout, the third to fifth segments with striated 
areas on inner faces, fifth segment strongly inflated. Claws of anterior tarsus 
very dissimilar in size, the larger broad and bifurcated in apical fourth, the 
rami dissimilar and widely divergent. 

Length : 11 mm. 

Type locality: Great Bayh St. Martin, Virgin Islands. 

Type: U. S. Nat. Mus, Cat. No. 51081; paratype in collection 
of Dr. S. T. Danforth. 

Material examined: Two males from the above-mentioned locality 
colected Dec. 23, 1927, by Dr. S. T. Danforth. 

Epiphileiirns piiertoricensis, new species 

Near Bpiphileunis cribratus Chevrolat but larger with less coarsely punctured 
pronotum and with quite different aedeagus. Head sparsely set with ill defined 
punctures, frons of male with a deep, circular pit which is puncture-free, of 
female slightly concave with a few coarse punctures. Apex of clypeus acute and 
reflexed, horns over the antennal insertion short, stout and obtuse. Pronotum 
with an ill-defined median groove which bears a few medium-sized ocellate punc- 
tures, rest of surface sparsely punctured, the punctures coarse on disc either 
side of median groove and very fine along the lateral and basal margin. Anterior 
angles acute and produced, posterior angles rounded. Elytra vith ro^vs of ocellate 
punctures, the rows somewhat paired, so that the sutural, second, fourth and sixth 
interspaces are more elevated tlian the first, tliird and fifth. Lateral portions of 
underside -with large, ocellate pmietures. Pygidium coarsely and rather sparsely 
punctured, strongly convex in male, less so in female. Anterior tibia tridentate, 
the teeth slender and acute. Anterior tarsi similar in the sexes. 

Length : 15 — 16 mm. 

Type locality: Villalba, Puerto Eico; also from Barranquitas, 
P. E. 

Type and nine paratypes: U. S. Nat. Miis. Cat. No. 51082. 

Material examined: One male from the Insular Government, 
Pinca, Villalba, collected Oct, 26, 1933, by Mr. E. G. Oakley; seven 
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males and one female from same locality, June 29, 1934, Oakley; 
one male and tliree females from Barranqiiitas, collected Dec. 1930 
by Mr. R. Colon and received for study from Dr. S. T. Danfortli 
and American Museum of Natural History. Two paratypes, male 
and female, returned to Dr. Danfortli, one female paratype returned 
to tlie American Museum. 

Pliyilopliaga yunqueana,' new species 

Large, snbdejpressed, color yellow brown with head, pronotiim and elytra rich 
reddish eastaiieous with a dense bluish -white bloom eonspkaioiis only in certain 
lights. Legs pale with tibiae and tarsi slightly darker. Head moderately co- 
arsely, evenly but sparsely punctured, clypco -frontal suture deej), elypeus slightly 
tumid, a little more spiarscly punctured than frons, margin gradually reflexed, 
median indentation broad and shallow’-. Antenna nine-segmented, club shorter than 
stem. Pronotiim with sides snbangulate at middle, anterior angles not at all 
produced, basal angles rounded, lateral marginal bead broken at intervals, a 
long hair arising from each break. Elytra with sutural margin slightly tumid, 
ax^ices of suture minutely nmcronate, discal costae obsolete, punctures similar 
in size to, but more densely placed than those on pronotum. Epipleiira very 
narrow except at base. Pygidium strongly convex in male, coarsely and suh- 
conflnently punctured. Undeiparts rather densely and finely pnnetured at sides, 
sparsely so at middle. Anterior tibia strongly trident ate in both sexes, the up- 
per tooth somew^hat remote from middle. Tarsi moderately long, posterior tibia 
slender, hardly expanded at apex, calcaria slender, the longer noticeably longer 
than the first tarsal segment. Claws strongly curved, the median tooth strong. 

Length: 23 mm. 

Type locality: El Yunque Mt., Luquillo Range, Puerto Rico. 

Type: U. S. Nat. Mus. Cat. No. 51083. Paratype in American 
Museum of Natural History. 

Material examined: A male collected February 1900 by Dr. 
Leonhard Stejneger; a female collected Oct. 4, 1919, in the collec- 
tion of the American Museum of Natural History. 

Phyllophaga discalis, new species 

Below medium size, yelloivish to reddish brown, elytra a, ml flanks of ])ro- 
notum reddish brown, head and disc of pronotum deep casta neons. Head with 
frons coarsely and confluently punctured, with a deeply im])ressed nuidian 
line, clyxieo-frontal suture deep, elypeus with punctures similar to those on 
frons, margin narrowdy refiexed, median indentation broad, shallow and not 
angulate. Antennae nine-segmented, club shorter thaii stern. Pronotum not- 
ably transverse and convex, sides snbangulate at middle, anterior angles obtuse, 
not produced, basal angles rounded, lateral marginal bead broken in a few 
places and with long hairs at breaks. Elytra with sutural margin slightly 
tumid, apices of sutural bead minutely mueronate, discal costae absent, rather 
more finely and densely punctured than pronotum. Epipleura very narrow. 
Pygidium only slightly convex in male, sparsely and not coarsely punctured. 
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Under parts finely and densely pmictnred at sideSj very sparsely so at middle. 
Anterior tibia tridentate in botli sexes, tlie basal tootli a little remote from 
middle. Posterior tibia slender, not greatly expanded apieally. Galcaiia of 
posterior tibia narrow, the longer half again as long as the first tarsal seg- 
ment. Tarsi moderately long, claws not strongly curved, tooth stout, situated 
a little beyond middle. 

Length : 13 — 15 iniii. 

Type locality: Yaiico, Puerto Eico. 

Type and paratypes: U. S. Nat. Mus. Cat. No. 51084. 

Ilaterial examined: A male from Natalie Fiiica, in the mountains 
north of Yaiieo, Aug. 9, 1934, colleeted in the ground by Mr. E. G-. 
Oakley ; one male and one female from Ahasco, P. R., Oct. 16, 1930, 
by Mr. J. A. Zalduondo. 

The aedeagus of this species departs radically from the usual 
type found among the West Indian species. It is elongate tubular, 
with the apical margin somewhat modified *aiid bears a striking re- 
semblance to the type commonly found among the species of the 
Philippines. I have checked the specimens against our entire 
Asiatic series without success. The similarity may be due to con- 
vergent evolution or it may be that at some time Asiatic cane has 
been introduced into the island. 




NITRIFICATION STUDIES WITH SOIL TYPES IN 
NORTHERN PUERTO RICO 

By JtTAN Amedke Bonnet, Cliief of SoUs Division, 

Agricultural Experiment Station, University of Puerto Eieo, Bio Piedras, P. E. 

Scientific Points Eelatito to Soil Nitrification 

Tlie suggestion of Pasteur in 1862 tliat nitrification is due to 
bacterial action led Winogradsky in 1890 to isolate tlie organisms 
concerned in nitrification processes. Since tlien, nitrification studies 
kave been a subject of investigation in various soils located in 
countries of different climatic conditions. Among the various aspects 
studied is wortli wliile mentioning: Nitrification as influenced by 
soil moisture, temperature, seasonal variations, plant growth, carbon- 
nitrogen ratio, buffering agents, application of fertilizers and amend- 
ments ; occurrence, isolation, limiting and optimum pH of soil nitrify- 
ing bacteria; nitrification and solubilization of certain soil inorganic 
elements; methods of studying soil nitrification and nitrifying ca- 
pacity of a soil as an index of fertility. 

It is a well known fact that the soil nitrifying organisms are of 
an autotrophic nature characterized by the property of obtaining 
carbon from the carbon dioxide of the atmosphere and their energy 
by the oxidation of simple inorganic compounds in the form of am- 
monium salts, and that the process is carried on in two stages: first 
by a group of bacteria oxidizing ammonia to nitrites (nitrosomonas, 
nitrosococcus), and then by another group of bacteria oxidizing 
nitrites to nitrates (nitrobacter). But Gopala Eao and Dhar (13) 
claim that nitrification in the soil is at least partly photochemical, 
taking place without the agency of bacteria under tbe action of sun- 
light at tbe surface of various soil photocatalysts like alumina and 
titania. In further experiments Gopala Eao (12) says; ‘‘The slow 
oxidation of ammonia in aqueous solution to nitrite has been shown 
to take place in transparent silica vessels under the action of light 
from a quartz mercury vapor lamp, copper arc or more slowly in 
sunlight.^' He also calls the attention to the fact that nitrification 
in the atmosphere and seasonal variations of the nitrate-nitrite con- 
tents in favor of the summer months can be successfully explained 
on tbe basis of the photocheniieal view. Fraps and Sterges (10 b) 
have shown that photonitrifieation is of little or no practical im- 
portance. 


73 
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Two laliorfitorv metliocis liave been used for the study of nitrifiea- 
tioii: solution or sand metliod and the most used soil or tumbler 
method. Although various inorganic and organic nitrogenous sources 
luH'e been used for such studies, ammonium sulphate and dried blood 
have been preferred. The solution or sand iiietiiod supplies iiiforina- 
tioii as to the absence or presence of nitrifying bacteria, influence of 
stiimilating substances present in the soil, etc. This method is limited 
to the use of nitrogenous inorganic sources; since organic materials 
produce soluble organic compounds and ammonia which are toxic to 
the nitrifying bacteria. The sensitivity is more pronounced to organic 
substances in solution than in soil.- 

It is of great importance in nitrificaton studies to control the 
concentration of the nitrogenous salt, the pH range, the time and 
temperature of incubation and the optimum content of soil moisture. 
The usual concentration recommended for ammonium sulphate is 30 
milligrams of nitrogen per 100 grams dry soil in the presence or 
absence of 210 milligrams of calcium carbonate which is equivalent 
to an addition of the theoretical amount of base necessary for the 
complete neutralization of all the nitric and sulphuric acids formed 
from the complete oxidation of the nitrogen added. For nitrification 
of organic nitrogenous materials, 0.25 per cent of organic matter with 
a high nitrogen content (10-12 per cent), such as dried blood, or 
0, 5-1.0 per cent of organic materials of a low nitrogen content (cot- 
tonseed meal, soy-bean meal, alfalfa meal) should be employed. The 
usual incubation time and temperature is 30 days at 25-28 °C. For 
the solution or sand method a temperature of 2S to 30 °C, is recom- 
mended. The optimum amount of water used in the tumbler method 
is from 50 to 60 per cent saturation. 

Conditions which tend to promote nitrate formation in the soil 
are: temperature of 27.5 an abundant supply of air (oxygen), 
proper moisture supply, a favorable reaction (pH greater tliaii 4.6), 
presence of carbonates or other buffering agents and absence of large 
quantities of soluble organic matter and alkali salts in the soil. 
The nature of the crop and the season also influences the nitrate 
content of the soil. 

Although a definite correlation between the nitrifying power of 
a soil and its crop productivity has been observed by various inves- 
tigators, some others I’eported that there may or may not be a correla- 
tion, and that eontiiiuons cropping, especially without fertilization, 
reduces the nitrifying capacity of the soil. The subject is fully 
discussed by Waksman (32, 33). Such a correlation may be limited 
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by some factor other than the nitrogen supply, siieh as moisture, 
temperature, aeration. 

Praps and Sterges (10 a) summarize studies on low iiitrihcation 
capacity of soiis as follows: /'Soils which do not nitrify ammonium 
sulphate may be caused to nitrify it by addition of cultures of 
actively nitrifying soil, of calcium carbonate, or of both nitrifying 
culture and calcium carbonate. Nitrifying organisms may remain 
ill a dry soil for many years. Nitrites may be produced from am- 
inoiiium sulphate when calcium carbonate is added, though few 
nitrates may be produced at the same time.” 

Prom the physiological point of view nitrates is no longer con- 
sidered to be the only form in which nitrogen is absorbed by certain 
plants. Tiedjens and Robins (29) found that ammonium hy- 
droxide was a much better source of nitrogen than either sulphate of 
ammonia or calcium nitrate for the tomato and soybean and that 
ammonia was no more toxic to plants than w^ere nitrates. They 
further comment: "Pirsehle grew wheat, oats, corn, tobacco, cu- 
curbits, peas, beans, so^^beans and rape with ammonium sulphate, 
ammonium chloride, potassium nitrate, and calcium nitrate. He 
found that in a neutral culture some plants produced as good growth 
with ammonia as with nitrate salts or even better, but that an acid 
and even slightly alkaline reaction, nitrates were superior in most 
cases. Shive and Stahl state that seedlings absorb more ammonia 
than nitrate nitrogen but that mature plants require more nitrate 
nitrogen.” In a more recent publication, Tiedjens (30) discusses 
experimental evidence on factors affecting assimilation (synthesis to 
amino acids and other organic nitrogenous materials) of nitrogen. 

Nitrification Studies AVith Triopical Soils 

Antipov-Karataev (2) in nitrification studies wdth soil from the 
Nikita orchard, Crimea, found: "Intensity of nitrification in orchard 
soils is similar to that of fallow in the chernozem district. Tobacco 
and virgin soils give the same amount of nitrates as chernozem soils 
under corn or sorghum after a fallow. In the shaly soil, low in 
lime, the process of nitrification wms slow. During the period of 
intensive growdh of tobacco no accumulation of nitrates was noted.” 

Prescott (26) and Roche (28) studied nitrification of Egyptian 
soils. Prescott says: "Nitrification is well ahead of the needs of the 
cotton crop, and probably entirely accounts for the fact that nitro- 
genous fertilizers produce no effect on this crop. There is no ac- 
cumulation of nitrates in the soil when wheat and maize are grown.” 
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Tile work of Prescott also covers observations of seasonal variations 
of nitrates and pot experiments showing tlie effect of the growth of 
maize and wheat on the accumulation of nitrates. The work of 
Roche includes some observations of ’ rate of nitrification in soils 
under irrigation. 

Peck (23j 24) carried some nitrification experiments with soils of 
Hawaii, using the tumbler method. His results showed that black- 
strap molasses from sugar cane removes temporarilv part of the 
available nitrates. Nitrificaton of ammonium sulphate was checked 
and nitrification of nitrogenous organic fertilizers was retarded by 
adding molasses. Kelley (20) and Burgess (8) also studied nitrifica- 
tion in soils of Hawaii. Kelley found that nitrification was as active 
in the manganese and titanium soils as in other soils, but magnesium 
carbonate was especially toxic. Burgess reports the following data: 


Productivity of Soil 

Nitrifying power 
(Mgm. nitrogen per 

100 gms. dry soil) 

Dried blood 

Alfalfa meal 

Best 

20.8 

15.2 


Very good 

15.2 — 20.0 

9.6 — 12.8 


Poorer 

4.0 — 13.6 

7.2 — 9.0 


Poorest 

* 4.0 

4.5 



In 1927, Bal (4) found in a black soil in India, planted to cotton, 
that concentrations of over 100 milligrams of ammoniacal nitrogen 
from ammonium hydroxide are definitely injurious to the process of 
soil nitrification. Flymen and Bal (25) studied nitrification rates 
of different nitrogenous organic manures in some typical soils of 
Berar, India. Hutchinson (17) summarizes investigations on nitrifi- 
cation in India soils. Joshi (19) rex3orts on rate of nitrification of 
different green manures and influence of crop residues on nitrification 
in India soils. Walton (35) studied the influence of alkali salts on 
nitrification in some India soils and also (34) the rate of nitrification 
of calcium eyanamide as compared with ammonium sulphate and 
muvstard cake. Batham (5) compares nitrification rate of certain 
amino acids and ammonium sulphate in India soils. 

Itano and Arakawa (18) report studies in the rice fields of Japan 
on relation of nitrification to crop yield of rice, seasonal variations 
and soil specific buffer capacity. 
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Wilcox (37) presents a soil nitrification map of tlie Bandjaratma 
concession of Java as prepared by Arrbeniiis who recommends^ as 
sound soil management for a sugar-cane plantation, a map, to sliow 
the distribution of the soil’s nitrifying power. Arrhenius correlated 
soil nitrifying power with sugar-cane yields and sho^ved that soil 
reaction does not parallel nitrate production. 

Gerretsen (11) in work with Java soils found that the concentra- 
tion of ammonium salts through soil adsorption may be so high that 
nitrification becomes impossible. He claims that the intensity of 
nitrification in different soils does not necessarily have any direct 
effect on crop production, and its importance as an index of fertility 
has often been overrated, although the two frequently run parallel. 

Paiiganiban (22) reports nitrification studies, wdth ammonium 
sulphate and dried blood, in Philippine soils planted to yautias, corn, 
banana and cogon. Aquino and Javier (3) report nitrification stud- 
ies in eighteen different soil types of the Philippine Islands, and 
Alicante (1) found: ^'Treatment of citrus soils eon^itute con- 
clusive evidence that nitrification is an index of crop production. 
In general, soils devoted to sugar cane converted their original 
nitrogen into available form more slowly than did those devoted 
to rice, abaca, tobacco, citrus, etc. Soils containing a high percent- 
age of clay nitrified either the original or the added nitrogen very 
poorly.” He gives data on the average nitrifying power of some 
of the Philippine soils as compared to those of Hawaii and the 
United States. 

Watt (36) studied nitrification in Transvaal soils. Martin and 
Massey (21) studied the effhct of seasonal variation on the nitri- 
fication rate of Sudan soils. Plall (14) studied nitrification rate 
of some South African soils supplemented with additions of lime- 
stone, dried blood, dried cowpea hay, bone meal, ammonium sulphate, 
whale guano, calcium cyanamide, cray ferine and sewage soil. He 
also studied seasonal variations of nitrates in virgin, cropped and 
cultivated lands and nitrate variation with soil depth. In further 
studies. Hall (15) studied nitrification in some acid soils of South 
Africa treated with superphosphate, and ammonium sulphate in the 
presence or absence of lime. He also reports nitrification data 
in tobacco soils. 

Chardon (9) studied nitrification rate of dried blood in the 
presence or absence of calcium carbonate in an acid clay around the 
College of Agriculture at Mayagiiez, Puerto Eieo. Ramirez (27) 
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studied the rate of nitrification of filter press cake residue from a 
sugar-cane factory added to the red acid clay close to the Insular 
Experiment Station at Rio Piedras, Puerto Rico. He found that 
nitrate nitrogen from the application to a soil of 15, 25 and 50 tons 
of filter press cake per acre begins to increase on the third month, 
goes to a maximum on the fifth month, then the tendency towards 
the sixth or seventh month is to decrease. 

Experimental 

Part 1 contains some of the unpublished research work done by 
the author in the New Jersey Agricultural Experiment Station, under 
the direction of the soil microbiologist, Dr. Selman A. "Waksman, as 
contained in a thesis presented in partial fulfillment of the require- 
ment for the degree of Master of Science. The main part of said 
thesis entitled Nitrogen transformations in the decomposition of 
sugar-cane trash, with special bearing upon Puerto Rico soil prob- 
lems’’ has been published (6) elsewhere. It also contains some es- 
sential data from that thesis reported in a published paper (7) entitled 
‘‘Preliminary microbiological studies in certain soils of the San Juan 
area, Puerto Rico”. 

Part II contains the complete laboratory data of the work done 
from 1930-1934 in fulfillment of the requirements of a research 
project of the Insular Experiment Station entitled: Nitrification 
studies for a typical soil type in each classified soil series in Puerto 
Rico.’’ The limitations of our means allowed only to undertake 
studies with soils from the northern coast of Pueido Rico. 

SOILS 

The preliminary soil survey maps and reports which are a part 
of the Soil Survey of Puerto Rico as undertaken since 1928 by the 
United States Bureau of Chemistry and Soils in cooperation with the 
Insular Expei'neiil Si’itioi were used as a basis for soil location^ 
classification and description. The soil types were taken from a list, 
tentatively called “North Coast Area of Puerto Rico”, which was 
correlated and approved by the Soil Survey Division of the United 
States Bureau of Chemistry and Soils on March 16, 1934. 

Soil Types: The following soil types are included in these studies : 

1. Catalina clay. This soil is a deeply weathered soil of the 
mountain and hill lands. It is derived from andesitic tuffs. The 
surface ranges from rolling to steep ; however, most of the hills are 
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rounded witli gently sloping ravines. It varies in color from liglit 
red to reddisli-brown. This soil is well drained hiit is affected by 
sheet erosion. It has a friable clay surface whose depth varies with 
surface relief from about four to eight inches. The subsoil is a 
reddish-broAvn or light-red, slightlj^ heavy, but friable clay. At a 
depth of about 24 inches the soil becomes a deep red clay which 
continues to great depths. This soil is usually acid. It is used for 
a variety of crops as cane, citrus, pineapples, coffee and minor crops; 
and produces profitable yields. This is one of the best coffpe soils. 

2. Catalina clay level phase. This is the Catalina clay with a 
nearly level to slightly undulating relief. It is more deeply weath- 
ered than the main type as it has not been affected by sheet erosion. 
Its surface soil is deeper. Farmers prefer it to the main type for 
most all crops. It is used mostly for cane, citrus and pineapples; 
all do very well on it. 

3. Goto clay light textured phase. This type occurs on nearly 
level surface relief. It is characterized by a dark grayish-brown, 
permeable, friable clay about a foot thick underlain by a reddish- 
brown, slightly compact, permeable clay subsoil and a yellowish- 
brown, non-plastic clay lower subsoil which usually rests on hard 
limestone at about 6 feet, but may vary from 26 inches to 12 feet. 
It is just slightly acid. The most profitable crop adapted to this 
soil is sugar cane. Other crops producing a good profit are Spanish 
pepper, tomatoes, corn, names, cotton, beans and bananas. 

4. Espinosa clay. This type is the acid counterpart of the Goto 
clay, but has a less yellowish subsoil more mottled in the lower sub- 
soil. In many places the subsoil is quite red. It occurs on gently 
undulating surfaces in large and small valleys and generally in very 
well drained positions. It is characterized by a 10-ineh surface 
horizon of light brown to reddish yellow somewhat stiff and finely 
cloddy clay upper subsoil, and 15 to 30 inches or more of reddish- 
yellow friable clay w-hich is sometimes mottled red in the deeper 
horizons. Limestone, tlie original parent material, occurs at greatly 
varying depths. It is used almost entirely for sugar-cane production. 

5. Lares clay loam. This soil belongs to a group of deeply 
weathered soils with medium friable subsoils that occur on terraces 
or on terrace-like positions, with level to slightly undulating relief. 
It is affected hy gully erosion. It is characterized by a heavy clay 
loam surface with a brovm to reddish-brown color that crushes fairly 
easily into granules and some rounded quartz grains. At a depth 
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of about 6 inches the soil changes to red or brownish red, heavy^ 
medium plastic clay that cracks some on drying; in the lower part 
of this layer usually at a depth of only about 14 inches is mottled 
red and yellowish-medium friable clay. At about 40 inches is a 
friable red, j^ellow and brown clay that continues to great depth. In 
places it looks vei*y much like disintegrated tuff. A characteristic 
feature of this soil is the noticeable amount of water rounded rocks 
on this soil and throughout the profile. Many of the rocks are flat 
and pitted. The rocks near the surface are coated with a layer about 
1/16 of an inch thick, consisting of a dark mineral, like that compos- 
ing the perdigon, although very few perdigons are noticed except 
where this soil grades into Sahana Seea. In the lower depths there 
will often be gravel layers resembling water deposited gravel. These 
rounded gravel are of shale, andesite and tuffs. This soil is acid in 
all layers. It has been influenced by materials from other soil series 
(Eio Piedras and Cialitos). It is used mostly for sugar cane and 
citrus. 

6. Miieara silty clay loam. This undulating to rolling hill soil is 
easily recognized by its brown surface and light-brown subsoil over 
a brown igneous rock. It is a medium weathered soil characterized 
by a dark brovmish gray or grayisli-browm, gritty silty clay loam 
surface that is stained lightly in the lower part with gray. This 
layer is underlain at a depth of about 9 inches by a yellowish, slightly 
plastic clay or clay loam that has grayish or rust colored mottles. In 
places small angular fragments of partly -weathered rock material 
occur in this layer and in places the clay is moderately tough and 
compact. The lower subsoil is a yello-\\ush, light textured, transi- 
tional layer consisting of gritty clay loam mixed with partly decom- 
posed rocks. The depth to rock, depending upon the slope, varies 
from 14 inches to 3 feet. It is affected by sheet erosion. Sugar 
eaiie, beans, pigeon peas, corn, yautia, etc., are among the crops 
planted. Soil depth limits crop yields. 

7. Miicara silt loam. This soil diffei's from the silty clay loam 
type in having a lighter texture surface and slightly less heavy 
subsoil. 

8. Sabana Seea day. This is a fertile soil but not very produc- 
tive because of its heavy stiff subsoil that resists ready penetration 
of air, plant roots and water. It occurs on nearly level to undulat- 
ing surface relief, is very acid, and is probably derived from marine 
deposits. It is characterized by a dark brown, medium compact clay 
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surface. At a depth of about 5 to 7 inches there is a thin snb-snrface 
layer about 3 inches thick of light yellow, heavy, inediiiin compact 
clay ; this abruptly changes at about 10 inches to an extremely heavy, 
stiff, plastic, mottled red, rich brown, gray and yellow clay. This 
layer continues to a depth of about 30 inches where it becomes grad- 
ually lighter in texture and slightly less compact; however, at depths 
below six feet the soil is still heavy mottled and compact. Cane 
and pasture are the twm best crops grown. 

9. Toa silt loam. This is an alluvial, well drained, loose and 
porous soil developed from material washed from the shale and lime- 
stone hills. It is the best sugar-cane soil in the North Coast of 
Puerto Eico. It is characterized by a grayish-brown color, nearly 
uniform in both color and textiii^e to a depth of several feet and has 
very little mottling in the subsoil. 

LocaUon of soil sanvples: The samples used in part I were taken 
to a depth of six inches with a shovel, from a single representative 
spot not under cultivation. 


Soil Types Used in Part I 

Location 

Catalina clay level phase 

Km. 2.25 sideroad from Trujillo Alto mainroad to Leper 
Colony. 


Lares clay loam,. 

Kra, 2.2 Sanatorium road, Rio Piedras. 


Mdcara silty clay loam 

Km. 2.8 Carolina-Juncos road. 


Toa silt loam 

Km. 10.3 San Juan-Bayamon road. 



The next ‘chart indicates the location of soil samples used in 
part 11. Samples numbered 1-15 inclusive wmre taken also to a 
depth of six inches with a shovel in representative spots not under 
cultivation. Samples 16 and 17 were taken all over the field to a 
depth of twelve inches with a soil auger; since these samples were 
also used for* other chemical wmrk. 
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Sample 

Number 

Date 

Soil t^Ties used 
in part II 

1 

i Location 

Sampling 
places ■ 

1 

1 

' AupTist 5, 1930.. 

Lares clay loam . . 
Lare.s clay loam . 
1 Lares clay loam . . 

Km. 2.2 Sanstoriuin road 

1 

•> 

Aiisnst 5, 1930. . 

Km. 2.0 Bayamtju-Plaughterhouse road 
Km. 2.8 Ba3'am6n-Comerio road 

1 

1 

3 

August 5, 1930. . 

4 

5 

Atarch 11, 1931.. 

Alarch 5, 1931, 

*, Toa silt loam 

Julia farm close to Central Constancia, 
Toa Baja 

Central Canovanas, opposite main 
ofTice 

Nevares farm at km. 1.8 of .side road to 
Central Constancia 

San Antonio farm at km. 10,3 San 
Juan-Bayam{3n road 

Tamarindo farm, at km. 26.0 Rio- 
Grande-AIameyes road 

El Naranjal farm, 1 km. N. Carolina 

6 

6 

A'larch 11, 1931. 

Toa silt loam . . 


7. 

ATarch 11, 1931.. 

Alarch 5, 1931... 



S 

Toa silt loam. . . . 

3 

9 . . 

Alarcli 11, 1931., 





10 

Alarch 5, 1931... 

Alucara silty clay 
loam 

Alucara silty clay 
loam 



11 

Alarch 11, 1931.. 

Km. 9.9 Guaynabo-La Muda road. . . 

6 

12 

Alarch 5, 1931... 

Alucara silt loam. 

La Carmen farm on El Verde side- 
road at km. 26.6 Rio Grande-Ma- 
meyes road 

3 


13 

April 27, 1930... 

April 27, 1930... 

Goto clay -light 
te.xture phase 
Goto clay-light 
te.xture phase 

Km. 24 Quebradillas-Guajataca road 

Km. 8.5 Arecibo-Lares road 

1 

14 


1 

15 

April 28, 1932... 

Espinosa clay 

Km. 68.8 A.recihn— Barpp.lnnpffi 




1 

16 

Nov. 24, 1933... 

Sabana Seca clay. 

University farm Rio Piftrlras 

About 30 



17 

August 20, 1933. 

Catalina clay, 
sample A 

Air. Juan Esteva's farm, Lares 

23 



Sail preparation: All samples in part I were sifted in the air- 
dried state through a 2 mm. sieve. All samples in part II were 
sifted in the fresh state. 

Sail analysis mul treatments: Moisture and soil total water hold- 
ing capacity was then determined. 

Soils were treated in duplicate according to the Waksman’s (31) 
tumhler method, i.e. 

Nitrification of soil’s own nitrogen. A definite amount of soil (100 
gm.) kept in the laboratory for a definite length of time (30 days) at a definite 
temperature (25-28° C.), under optimum moisture conditions, will give us in- 
formation on the forms of nitrogen present in the particular soil and the speed 
with which they are transformed into nitrates and thus made available for 
plant growth. 

“2. Nitriflcation of ammenium sulphate in the soil. By using a definite 
amount of nitrogen 30 mgm. in 100 gm. of soil, in the form of ammonium 
sulphate, and standard period of iaenbation, we get, from the amount of nitrate' 
formed, an index on the buffering capacity of the soil in relation to nitrification. 
The final reaction should always be recorded. 
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^^3. Nitrification of aninioninm sulphate in the presence of a theoretical 
amount of CaCOs, 210 nigm. for 30 mgm. N as (NH 4 ) 2 SOi necessary io neu- 
tralize all the acid formed from the complete oxidation of the ammonium sulphate 
into nitric and sulfuric acid. This gives an index of the nitrifying capacity 
of the soil under optimum reaction conditions and forms an excellent basis for 
comparing nitrification with other biological activities^ ’ 

Nitrification of soiPs own nitrogen in the presence of the theo- 
retical amount of CaCOs (210 mgm. for 100 gms. dry soil), as used 
in the animonuim sulfate treatment, ivas also studied. 

In all, but one of the experiments, 60 percent of the soil total 
water holding capacity wms taken for optimum moisture condition. 
The moisture lost by evaporation during the incubation period of 
30 days was replaced at intervals. 

Nitrates and ammonia were determined after 15 and 30 days, 
respectively. In most of the samples those determinations were also 
made at the start. The usual pH determinations were made after 
the 30-clay period. Some pH determinations were also run at the 
start. 

The phenoldisulphonie colorimetric method was used for nitrates. 

In part II, ammonia was determined by direct distillation with 
magnesia. In part I, ammonia was determined by the Harper’s (16) 
modification which consists in extracting the ammonium ion in the soil 
with normal potassium chloride and then distilling with magnesia. 
The determinations for pH were made with the potentiometer using 
quinhydrone and a saturated calomel-potassium chloride electrode. 

I. RESEARCH WORK IX)NE IN NEW JERSEY AGRICULTURAL 
EXPERIMENT STATION 

The soil type, Sassafras sandy loam, sampled on June 24th, 1929, 
from the experimental plots of the New Jersey Agricultural Ex- 
periment Station at New Bunswiek was used as a basis for com- 
parison. 

Nitrificcption Shidies of Puerto Rico Soils at 25 per cent 
Moishm Gcmtent 

A twenty-five percent moisture content was chosen because it 
represents optimum moisture conditions for the Sassafras sandy loam. 
This is a productive soil derived from the unconsolidated sands and 
clays of the coastal plain. 
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Table I 

NITRIFICATION RATE AT TWENTY-FIVE PER CENTIMOISTURE 
UNTREATED SOIL 


CsOilS i 

j 

i 

pn j 



Nitrate 

i 

Ammonia 

i 

i 

Start 

1 

30 da. 

Start ; 

j 30 da. 

Start 

30 da. 

Toa silt loam : 

5.S 

i 6.0 ! 

1 ‘ 

5.9 

7.4 

1.1 

3.4 

Cntalina clay level phase.. 

6.7 

1 6.6 

5.7 

5.7 

1 A 

6.S 

Lares day loam 

4.7 

4.6 

2.4 

2.7 

0.9 

4.9 

Mtcava silly day loam .... 

6.S 

6.1 

4.8 

9.2 

1.6 

Trace 

Sassafras sandy loam i 

5.7 

5.9 

6.3 

6.5 

Trace 

Trace 


Mgm. of Nitrogen per 100 gms. dry soil ; 


SOIL 4- 30 mgm. OF NITROGEN AS (NUO 2 SO 4 -f CaCOs (210 mgm.) 


iVIgm. of Nitrogen per lOO gms. dry soil as. 




Nitrate 

Ammonia 

t 


30 da. 

Start 

! 

7 da. 

14 da. 

i 

30 da. 1 

Start 

; 7 da. 

14 da. 

30 da. 

Toa silt loam 

7.1 

5.9 

6.7 

S.3 

9,4 1 

31.1 

20.3 

18.7 

15.1 

Catalina clay level phase. 

7.4 ^ 

5.7 

6.1 : 

6.0 1 

5.3 

31.4 

32.2 i 

33 1 

33.6 

Lares clay loam ' 

5.4 

2.4 

2.6 : 

2.9 I 

0 7 
“• ‘ 1 

30.9 

31.3 

31.7 

30.5 

MOeara silty clay loam.. 

7.0 


7.1 

9.9 ' 

11.7 

31.6 i 

25.7 

24.6 

; 20,3 

Sassafras sandy loam. . . 

5.4 

6.."! 

14.6 ; 

22.2 

30.0 1 

1 

30.5 

1 

19.8 

11,0 

2A 


Under the conditions of that experiment there was no nitrate 
accumulation from the soiUs oivn nitrogen sources in, and from the 
ammonium sulfate added to, the soil types from Puerto Eieo known 
as Catalina clay level phase and Lares clay loam, ’ although those 
soils had sufficient ammonia to start the nitrification processes. 

In the other soils, the rate of nitrate accumulation goes hand to 
hand with ammonia disappearance. 

The soil from New Jersey had a higher nitrifying rate; but we 
must consider that the 25 percent moisture content was probably 
not the optimum one for the two soils from Puerto Rico. 

At the start, the pH of all the soils was in the acid range. Even 
with the addition of the calcium carbonate, the Lares clay loam had 
a pH of 5.4, after the 30-day period. The New Jersey soil had that 
same pH, but its nitrification rate was quite active. The pH for 
the other soils, at the end of the 30-day period was close to the neutral 
point, in the alkaline side. 



NITRIFICATION STUDIES WITH SOIL TYPES IN NORTHERN P. E. 


85 


Influence of Lime mid InociilaMon upon Nitrification in 
Two Puerto Bico Soils 

111 an attempt to find the limiting* factor responsible for checking 
nitrification in the Catalina clay level phase and Lares clay loam, 
these soils were treated as before; but this time, 500 milligrams 
of ealeiuiii carbonate were added, and treatments also included in- 
oculation of the soils with one cubic centimeter of a 10 percent 
water in fusion of the Sassafras sandy loam. All the soils were kept 
at a 25 percent moisture content. 


Table 2 

EFFECT OF LIME AND INOCULATION UPON NITRIFICATION RATE OF CATALINA 
CLAY LEVEL PHASE AND LARES CLAY LOAM 


Treatment 

pH 

Mgrn. of Nitrogen per 

100 grams of dry soil 

As Nitrate As Ammonia 


30 da. 

Start 

30 da. 

Start 

30 da. 

Catalina clay level phase 

6.0 

5.7 

6.4 

1.4 

7.6 

Catalina clay level phase + (NH 4 ) 2 SO 4 (30 mgm. N.) — 

6.8 

5.7 

7.2 

31.4 

37.5 

Catalina clay level phase -f (NH4) 2 SO 4 -f- CaCOs (500 mgm.) 

7.9 

5.7 

5.2 

31.4 

3L6 

Catalina clay level phase -f- (NH 4 ) 2 SO 4 . Inoculated 

6.8 

5.7 

10.0 

31.4 

36.1 

Catalina clay level phase + (NH4) jS 04 + CaCOa. 

Inoculated 

7.9 

5.7 

4.8 

31.4 

31.7 

Lares clay loam 

6.1 

2.4 

2.8 

.9 

2.2 

Lares clay loam + fNH4) 2SO4 (30 mgm. N.) 

5.1 

2.4 

3.0 

30,9 

34.6 

Lares clay loam -f (NH-i) 2 SO .1 CaCOa (500 mgm.) 

7.8 

2.4 

2.2 

30.9 

34.6 

Lares clay loam + (NH4) 2SO4. Inoculated 

5.1 

2.4 

; 2.2 

30.9 

36.1 

Lares clay loam -|- (NH4) 2 SO 4 4- CaOO.i. Inoculated.... 

i 

7.8 

2.4 

2 6 

30.9 

35.3 


The Lares clay loam did not show nitrate accumulation in any 
of the different treatments. Reaction was not the limiting factor; 
since the calcium carbonate added, was enough to bring the pH 
towards the alkaline side. 

The addition of lime did not favor nitrate accumulatioh in the 
Catalina clay level phase. Perhaps the alkalinity (pH 7.9) did not 
favor the activity of the nitrifying organisms. That same activity 
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was cheeked at (pH 7.4) in tiie previous experiment. Wliere am- 
moniiiiii sulfate was added alone there was a slight aeciimulation 
of nitrates, more so, in the inoculated soil. The reaction in those 
eases was (pH 6.8). Alkaline reactions or the presence of an ex- 
cess of eaJei 11111 ions have limiting etfects on the activity of the nitri- 
flyiiig organisms in this soil. The next experiment will help to 
clear these points and indicate whether the effect of inoculation on 
nitrate accumulation may be considered as significant. 


Xitrificifiion Studies of Puerto Rico Soils at Optimum Moisture 

To favor conditions for the activity of the nitrifying organisms 
the Puerto Kico soils were brought to optimum moisture at 60 per- 
cent of the total water holding capacity. This work has been re- 
ported elsewhere (8). (In that paper the soil type reported as Rio 
Piedras clay should be Catalina clay level phase; the Bayamon 
clay loam should be Lares clay loam, and the Mncara clay shonld 
be Mueara silty clay loam.) The rate of nitrification of dried blood 
was also studied. The amount added was 250 milligrams contain- 
ing 32 milligrams of nitrogen. The calcium carbonate added was 
500 milligrams. 



Table III 

NITRIFICATION RATE OF SOILS AT OPTIMUM MOISTURE 
(MgM. N per 100 GMS. DRY SOIL) 
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Tlie rate of nitrification of the soil's own nitrogen under optimnin 
conditions was almost identical to that under the 25 percent moisture 
content reported in Table I. All soils -were able to ammonify dried 
blood. The accumulation of nitrates from dried blood was only 
evident in the Mtieara silty clay loam and Toa silt loam. 

Let us compare now the nitrification rate of ammonium sulfate 
in the presence of lime, under these conditions, with that of the 
Sassafras sandy loam reported in Table I. 


Soil Type 

Opti- 

mum 

mois- 

ture 

% 

pH 

Milligrams of Nitrogen per 100 
gms. dry soil as: 

Nitrate 

Ammonia 

Start 

30 da. 

start 

! 35 da. 

30 da. 

Start 

! 30 da. 

Lares clay loam 

32.8 

4.7 

l 

! 7.0 

2.4 

1 

1.5 

30.9 

34.6 

Catalina clay level phase 

40.0 

6.7 

6.4 

5.7 

4.8 

10.6 

31.4 

13.3 

Toa silt loam 

40.0 

5.S 

7.1 

5.9 

8.0 

19.4 

31.1 

9.4 

Mtlcara silty clay loam 

36.0 

6.8 

7.1 

4.8 

7.3 

27.9 

31.6 

8.6 

Sassafras sandy loam 

26.0 

1 

5.7 

5.4 

6.3 

22.2 

30.0 

30.5 

2.4 


Optimum moisture and pH conditions did not favor nitrification 
in the Lares clay loam; but were effective in showing that the Ca- 
talina clay level phase contains active nitrifying organisms able to 
convert ammonium sulfate into nitrates and that the organisms were 
not affected by excess of calcium ions. 

The rate of nitrification after the 15-day period, for the Puerto 
Rico soils, is identical with 25 percent and optimum moisture con- 
tents. Striking difference is observed after the 30-day period. The 
nitrification rate was favored in all soils; but the Lares clay loam. 
Taking the rate of nitxification on the New Jersey soil as 100 per- 
cent, the nitrifying Puerto Rico soils, at the end of the 30-day pe- 
riod, compare as follows: 

Percentage 


Mucara silty clay loam 99. 67 

Toa silt loam 64, 67 

Catalina clay level phase S5. 33 


IT. RESEARCH WORK DONE IN THE INSULAR STATION OP PUERTO RICO 

Nitrification studies were continued in Puerto Rico, with new 
samples of soils sifted in the fresh state. 
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Further Nitrification Studies with Lares clay loam at Oi^timum 
M 0 isture C ondit ions 

As tlie previous experiments indicated lack of nitrate accinnnla- 
tion in the Lares clay loam, three fresh soil samples were taken 
from different places. Sample #2 was taken from the same place 
as that one used in New Jersey. Nitrification of ammonium dibasic 
phosphate was also studied. The optimum moisture for samples 
#1 and #2 were 45 and 36 percent, respectively. 


Table IV (a) 

NITRIFICATION RATE OF LARES OLAY LOAM 
(MGM. N per 100 GMS. DRY SOIL) 


Tum- 
bler i 
No. 

Tratments 

Sample (No. 1 ) 

Sample (No. 2 ) 

pH 

i Nitrate 

1 

Ammonia 

pH 

Nitrate 

Ammonia 

30 da. 

Start 

15 da. 

30 da. 

15 da. 

30 da. 

30 da. 

Start 

15 da. 

30 da. 

c3 

30 da. 

1 

Soil 

4.6 

.8 

1.7 

2.5 

5.5 

5.5 

4.9 

Tr. 

1.3 

2.3 

7.6 

5,6 

2 

Soil -f CaCOa (210 mgm.) 

' 5.9 


3.1 

5.5 

7.6 

11.1 

5.9 


1.6 

3.1 

8.8 

7.6 

3 

Soil -H (NHO 2 SO 4 (30 
mgm. N) 

1 

I 

I 4.7 


1 

1 

1.9 

2.5 

38.5 

39.9 

4.9 


1.8 

1.5 

36.4 

35.8 

4 

Soil + (NH 4 ) 2 SO 4 -f 
CaOOs (210 mgm.) 

5.0 


4.1 

8.6 

37.1 

33.0 

6.0 


1.7 

2.9 

35.7 

35.8 

5 

Soil 4- (NH 4 ) 2 SO 4 4- 
CaCOs (360 mgm.) 

5.3 


18.3 

23.9 

23.4 

15.1 

6.3 


1.4 

5.4 

38.5 

33.0 

6 

Soil + (NH 4 ) 2 HPO 4 (30 
mgm. N) 

5.0 


2.2 

3.4 

35.8 

37.3 

5.1 


1.8 

1 

2.5 32.3 

33.0 

7 

Soil -f (NH 4 ) 2 HPO 4 -h 
CaCOs (210 mgm) 

4.7 


8.3 

20.3 

24.8 

22.0 

5.8 


2.2 

3.8 

33,0 

30.4 


Both ammonium salts added to sample #1 are able to nitrify 
in the presence of lime. The higher amount of lime (360 mgm.) 
favored nitrification of ammonium sulfate in both samples, but in 
sample #2 the nitrification rate was quite low. Please recall that 
this fresh sample was taken from the same place as that one used 
in New Jersey. 

It was decided to study nitrification rate of the same ammonium 
sulfate up to a 60-day incubation period. The moist soils left after 
the 30-day period in treatments 3, 4 and 5 of sample #2 were mod- 
ified, as shown below, either by adding more calcium carbonate or 
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potassium eiiloride. The amounts added are in terms of 100 grams 
dry soil. x\. and B are duplicates from the 30-day period treated 
ditferentiy. Sample 5A was left as the check. 

Table IV (b) 

EFFECT OF THE EXTENSION OF THE INCUBATION PERIOD AND PRESENCE OF 
POTASH AND MORE LIME ON THE NITRIFICATION RATE OF A POOR 
NITRIFYING, LABES CLAYLOAM 


i 

Tumber i 
No. i 

Treatment Riven to sample (No. 2) after 
the 30 day period 

1 

pH 

Mgm. N p 
dry s 

Nitrate 

er 100 gms. 
oil as: 

Ammonia 

30 da. 

60 da. 

30 da. 

60 da. 

30 da. 

60 da. 

39 . 5 . 

3A 

Soil -f (NHO 2SO4 -h CaCOa (500 mgm.) 

4.9 

7.1 

1.5 

4.4 

35.8 

3B 

Soil J- (NHJ 2SO4 -f OaC03 (750 mgm.) 

4.9 

7.2 

1.5 

3.9 

35.8 

43.7 

4A.., 

Same as 3A 

6.0 

6.8 

2.9 

7.7 

35.8 

31.5 



4B 

Same as 3A + K 2 O (30 mgm.) 

6.0 

6.7 

2.9 

6.9 

1 35.8 

31.5 

5A 

Check: Soil -f (NHJ 2S04-i-CaC03 (SGOrngm.). . 

6.3 

6.1 

' 5.4 

8.7 

33.0 

[ 

' 18.7 

5B 

Soil -f (NH 4 ') 2SO4 + CaCOs (500 mgm.) + KzO 
(100 mgm.) 

6.3 

6.4 

5.4 

13.3 

33.0 

; 14.3: 



Results indicate that the rate of ammonium sulfate nitrification 
of Lares clay loam is limited by the length of the incubation period 
and the absence of lime and potash. 
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Nitrification rate of ammonium sulfate and amm-onium diba-sie 
phosphate in Lares clay loam 

Nitrification rate of amnionium sulfate and ammonium dibasic 
phosphate in the presence of more lime and potash was studied in 
sample #2 of Lares clay loam which showed slight evidence of ni- 
trification after the 30-day period. 


Table V 

NITRIFICATION RATE OF AMMONIUM SULFATE AND AMMONIUM DIBASIC 
PHOSPHATE IN A POOR-NITRIFYING LARES CLAY LOAM 


Treatment given to Lares clay loam 

Sample No. (2) 

pH 

1 

Mgm. N per 100 gms. dry 
dry soil as : 

Nitrate 

Ammonia 

30 da. 

15 da. 

30 da. 

15 da. 

30 da. 

Soil -f fNHO 2 SO .1 (30 mgm. N) -f CaCOa (500 mgm.).. 

6.7 

.5 

2.2 

48.6 

41.3 

Soil -f (NH 4 ) 2 SO 4 -f CaCOa -h K 2 SO 4 (100 mgm. K 2 O). . 

6.4 

.6 

1.7 

44.9 

1 44.1 

Soil + (NH 4 ) 2 HPO 4 (30 mgm. N) -|- CaCOs (500 mgm.) . . . 

6.3 

.9 

7.4 

1 40.2 

29.4 

Soil -}- (NH 4 ) 2 HPO 4 -f CaC 03 -h K 2 SO 4 (100 mgm. K20).| 

6.3 

.7 

... 

7.1 

39.8 

37.0 


Dibasic ammonium phosphate nitrifies in the presence of 500 mil- 
ligrams of calcium carbonate without the influence of potash. The 
ammonium sulfate showed a very slight tendency to nitrify in the 
presence of sufficient lime and potash. It seems therefore, that the 
presence of the phosphate ion in the presence of sufficient lime 
favors the nitrification process in this soil. 
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NitrificaMon studies in another sample of Lares clay loam 

Nitrification studies of ammoniiim sulfate and ammonium dibasic 
phosphate were made in a sample of Lares clay loam from a dif- 
ferent loeation. The treatments given are shown in Table VI. 


Table VI. 

NITRIFICATION RATE OP ANOTHER SAMPLE OF LARES OLAY LOAM 


Treatments given to Sample (No. 3). 
Optimum moisture-30;? 

pH 

Mgm. N. per 100 gms. dry S'dl as 

Nitrate 

Ammonia 

30 da. 

Start 

15 da. 

30 da. 

15 da. 

30 da. 

Soil 

5.6 

Tr.... 

1.7 

2.4 

9.9 

8.9 


Soil -f CaCOs (360 mgm.) 

7.1 


7.7 

6.7 

7.1 

8.1 

Soil 4* (NHO 2SO4 (30 mgm. N) 

5.5 


1,3 

2.0 

40.1 

39.5 

Soil 4* (NHO 2SO4 4- CaOOs (360 mgm.) 

! 5.3 


25.0 

19.3 

11.5 

7.2 

Soil 4- (NHi) 2SO4 4 - CaCOs (500 mgm.) 

6.4 


13. S 

36. 4 

9 9 

3.6 

SoiU4- CNH 4 ) 2HP04 (30 mgm. N) 4- CaCOs 

(SfiO ragmO. . 

6.0 


13.8 

36.4 

7,8 

2.9 



Preceding treatment 4- SICl (100 mgm. K 2 O) 

5.7 

1 


8.5 

19.3 

16.5 

i 7.2 

i 


The amount of lime was a dominant factor in the nitrification 
of both ammonium salts. The ammonium sulfate maximum nitrifi- 
cation was obtained with 500 milligrams of calcium carbonate. That 
same maximum nitrification was obtained with the ammonium di- 
basic phosphate; but in the presence of less lime (360 mgm. 
CaCOs). The potash had no effect. 


NITRIFICATION STUDIES IN SIX SAMPLES OF TOA SILT LOAM 


Sample 

Number 

Location 

Optimum 
moisture 
(60^ of 
total 
water 
holding 
capacity 

4 

Central Constancia, Toa Baja 

47.70 



5 

Central Canovanas 

35.40 



6 

Nevares farm, Toa Baja 

1 40.20 



7 

San Antonio farm, Bayamon . . 

43.80 



8 

Tamarindo farm, Rio Grande 

39.90 



9 

El Naranjal farm, Carolina 

36.00 





NITRIFICATION RATE OF TOA SILT LOAM 
(MGM .N per 100 GMS. DRY SOIL) 
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Table X 

NITRIFICATION RATE OF ESPINOSA CLAY 
(AImg. N per 100 Gms. dry son.) 


i 

Nitrate 


Ammonia 

Treatments j ; 

I Start 

30 da. Start 

15 da. 

30 (ia. 

15 da. 

30 da. 


5.8 j 5.6 

6.3 

8.8 

13.6 

13.6 

Soil 4- CaCOa (210 mgm.) ' 

5.9 ! 

8.6 

8.9 

14.8 

14.8 

Soil -r (NH 4 ) 2 SO 4 (30 mgm. N) 

5.6 { 

6.6 

14.0 

37.9 

25.8 

Soil 4" (NH 4 ) 2 SO 4 4" CaCOs i 



11.1 1 

17.4 

18.3 

13.6 


Tile Goto and Espinosa soils are able to nitrify tlie ammonium 
sulfate ill tlie absence of lime. 

NITRIFICATION STUDIES IN SABANA SEGA CLAY AND CATALINA OLAY 


i 

Sample 

Number 

i 

Soil Type 

I..ocatioa 

Optimum 
moisture 
(60‘^ of 
total 
water 
holding 
capacity 

16 

Sabana Seea Clav 

Rio Piedras 

27.6 




17. . . , 

Catalina ClaY 

Lares 

39. 0 


Plot (A) 



Table XI 

NITRIFICATION RATE OF SABANA SEGA CLAY 


Treatments 

pH 

Mgm. N per 100 gms. dry soil as: 

Nitrate 

Ammonia 

Start 

30 da. 

15 da. 

30 da. 

15 da. 

30 da. 

Soil 

5.4 

5.3 

.7 

3.3 

9.1 

5.0 


Soil 4^ CaCOs (210 mgm.) 


6.5 

1.2 

5.4 

9.8 

5.0 



Soil 4 - (NHO 2 SO 4 (30 mgm. N) 


5.3 

.7 

3.6 

40.0 

38. 




Soil 4- (NH 4 ) 0 SO 4 4- CaCOs 


5.8 

1 

.6 

8.3 

41.4 

28.7 
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Table XII 

NITRIEICATION RATE OF CATALINA CLAY 
(MGM. N per 100 GHS. DRY SOIL) 



pH 

Nitrate 

l‘ Anrnionia 

Treatments 

I Start 

30 da. 

15 da. 

30 da. 

1 

15 da. 

30 da. 


4.6 1 

4.8 

.9 


9.1 

10.5 

Soil + CaCOs (210 mgm.) i 


5.1 i 

.8 

1.3 

9.S 

11.1 

Soil -f (NHO 2 SO 4 (30 mgtn. N) ' 


4.7 

.7 

.9 

40.3 ' 

40.9 

Soil -f (NHO 2 SO 4 + CaCOs 


5.1 

.7 

1.1 

43.5 

45.5 


Lime helps the nitrification process of the Sabana Seca clay. 

The treatments given to the Catalina clay were not effective in 
starting the nitrification process. The amount of lime added (210 
mgin. OaCOg) was not enough to correct the excess acidity of this 
soil. 

General Discussion 

Let us now compare in table XIII the nitrification rate, at the 
end of the thirty-day period, of all the soils worked out, under 
similar conditions, in the preceding experiments. 

Table XIII gives valuable information on the relation of soil 
pH to nitrate and ammonia accumulation. It also compares the 
nitrification and ammonifieation rate of the different soil types and 
the extent of variation of such processes within various samples of 
the same soil tj^pe. It offers valuable information as to whether 
annnonium sulfate should he used as source of nitrate for plant as- 
similation and whether it should prove advisable to lime the soil 
in order to hasten the nitrifying rate of ammonium sulfate or to 
use nitrate salts as a source of nitrogen. 

Results indicate that ammonium sulfate should not be used as 
a source of nitrate for plants in the Lares clay loam, Sabana Seca 
clay and Catalina clay, and in some of the Mucara silty clay loam, 
unless special attention is given to lime broadcasting. The lime 
might be partially beneficial in the Lares clay loam and Catalina 
clay. It should also prove advisable, in those soils and in Sabana 
Seca clay, to apply part of the nitrogen as nitrate salts, preferably 
ealeium nitrate. 

Ammonium sulfate nitrifies quite well in the Toa silt loam, Goto 
clay light texture phase and Espinosa clay, even in the absence of 
lime. The application of ammonium sulfate as a source of nitrate 
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Table XIII 

COMPARISON OF NITRIFICATION RATE OF SOAIE PUERTO RICO SOILS AND A NEW JERSEY 
SOIL AT OPTIMUM MOISTURE ON THE BASIS OF NITRIFICATION RATE AFTER 
THIRTY DAY PERIOD 
(MGM. N. pee 100 gmS. DEY SOIL) 


Sample 

No. 

Soil Type 

Soil’s own nitrogen 

Ammonium sulfate 
(30 mgm. N) 

Ammonium sulfate* 

(30 mgm. N) and 
CaCOs (210 mgm.) 

pH 

Nitrate 

Ammonia 

Total N * 

pH 

Nitrate 

3 

1 

'3 

o 

pH 

Nitrate 

Ammonia 

Total N* 

1 

Lares clay loam 

4.6 

2.5 

5.5 

8.0 

4.7 

2.5 

39.9 

42.4 

5.0 

8.6 

33.0 

41.6 

2 

Lares clay loam 

4.9 

2.3 

5.6 

7.9 

4.9 

1.5 

35. S 

37.3 

6.0 

2.9 

35.8 

38.7 

Ave 

Lares clay ioara 

48 

24 

5.6 

8.0 

4.8 

20 

37.9 

39.9 

5.5 

5 8 

34 4 

40 2 

4 

Toa silt loam 

6.2 

4.5 

6.6 

11.1 

5.5 

26.7 

5.9 

32.6 

5.9 

26.7 

7.4 

34.1 

5... 

Toa silt loam 

5.2 

3.1 

6.6 

9.7 

4.S 

10.8 

18.3 

29.1 

5.1 

21.6 

8.1 

29.7 

6 

Toa silt loam 

5.7 

4.9 

7.4 

12.3 

6.5 

15.4 

11.1 

26,5 

5.7 

23.5 

4.5 

28,0 

7 

Toa silt loam 

5.7 

4.9 

7.4 

12.3 

5.4 

10.3 

19.9 

30.2 

5.5 

21,1 

6.7 

27.8 

8 

Toa silt loam 

5.3 

7.4 

5.9 

13.3 

5.2 

8.3 

25.8 

34.1 

5.4 

14.8 

11.8 

26,6 

9 j 

Toa silt loam 

6.2 

2.9 

5.2 

8.1 

5.8 

8.7 

21.4 

30.1 

6.0 

23.5 

6.6 

30.1 

Ave 

Toa silt loam 

5.7 

46 

85 

11 1 

5 5 

13 4 

171 

305 

5 6 

21.9 

7.5 

294 

10 

Mheara silty clay loam 

6.7 

11.8 

4.5 

16.3 

6.7 

24.7 

3.6 

28. 3 

7.0 

25.7 

2.9 

28.6 

IX 

Mdeara silty clay loam 

6,1 

1.3 

8.1 

9.4 

5.4 

1.0 

35.6 

36.6 

5.3 

18.5 

12.6 

31.1 

Awe....... 

liOcara siiiy clay ioatn 

64 

6.6 

63 

12.9 

61 

12.9 

196 

32.5 

6.2 

22.1 

7.8 

29.6 

12 

Mticara silt loam 

5.5 

17.2 

4.5 

21.7 

5.8 

16.3 

28,1 

44.4 

5.8 

27.8 

5.9 

33.7 

13 

Goto clay light texture phase 

5.6 

5.8 

12.8 

18.6 

5.4 

22.2 

26.3 

48,5 

5.2 ■ 

36.4 

12.9 

39.3 

14 

Goto clay light texture phase 

6.7 

3.6 

12.1 

15.7 

5.3 

40.0 

13.6 

53,6 

5.2 

40.0 

12.2 

52.2 

A¥8 

Goto clay light texture 
phase 

5,7 

4.7 

12 5 

17.2 

5.4 

31 1 

20.0 

5L1 

5.2 

38.2 

12 6 

50.8 

15 

Espinosa clay . 


8.8 

13.6 

22.4 

5.6 

14.0 

25.8 

39.8 

5.5 

17.4 

13.6 

31.0 

16 

Sabana Seca clay 

n 

3.3 

5.0 

8.3 

5.3 

3.6 

38,8 

42.4 

5.8 

8.3 

28.7 

37.0 

17 

Catalina clay 

Q 

.9 

10.5 

11.4 

4.7 

.9 

40,9 

41.8 

5.1 

1.1 

45.5 

46.6. 


Sassafras sandy loam, New 
Jer®y 


6.5 

Trace 

6.5 





5.4 

30.0 

2.4 

32.4 


■■I 






* Total N is the sraii of nitrate and ammonia. 
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for plant growth should prove beneficial in those soils without con- 
sidering the practice of lime broadcasting. 

The thirty milligrams of nitrogen added as aiiimonium sulfate 
was accounted for, as nitrate and ammonia in all the soils. The 
slight excess of total nitrogen found in some eases, was due to the 
formation of ammonia by those active soil organisms able to de- 
compose the soil’s own protein material. 

Let us now compare the average results given in Table XIII on 
a percentage basis. The results obtained wuth the Toa silt loam 
were taken as a basis for the comparison, since that alluvial soil is 
the most valuable and productive in the northern coast of Puerto 
Rico. 

Table XIV 

COMPARISON OF NITRIFICATION RATE ON AVERAGE BASIS 


Thirty Day Nitrifying Period 


Soil Types 

Soil’s own nitrogen 

Ammonium sulfate 

(30 mgm. N) 

Ammonium sulfate + 
CaCOs 
(210 mgm.) 

Nitrate 
(Mgm. N) 

Percent 

Nitrate 
(Mgm. N) 

Percent 

Nitrate 
(Mgm. N) 

Percent 

Toa silt loam 

4.6 

100 

13.4 

100 

21.9 

100 

Lares clay loam 

2.4 

52 

2.0 

15 

5.8 

26 

Mucara silty clay loam 

6.6 

143 

12.9 

96 

22.1 

101 

Mdcara silt loam 

17. '2 

374 

16.3 

122 

27.8 

127 

Goto clay light texture phase 

4.7 

102 

31.1 

232 

38.2 

175 

Espinosa clay 

8.8 

191 

14.0 

104 

17.4 

79 

Sabana Seca clay 

3.3 

72 

3.6 

27 

8.3 

38 

Catalina clay 

.9 

20 

.9 

7 

1.1 

5 

Sassafras sandy loam 

6.5 

141 



30.0 

137 


Summary 

Experimental results have been reported on the nitrification 
rate of nine soil types from Northern Puerto Rico classified as: Ca- 
talina clay, Catalina clay level phase, Coto clay light texture phase, 
Espinosa clay, Lares clay loam, Miicara silty clay loam, Mticara silt 
loam, Sabana Seca clay and Toa silt loam. The various soil types 
are represented by twenty-one different soil samples. Some exper- 
imental data is also reported for a soil from New Jersey clas- 
sified as Sassafras sandy loam. 
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Tiie main object of the work was to establish a correlation on 
the following bases: 

1. Nitrification of soiFs own nitrogen. 

2. Nitrification of soiFs own nitrogen as affected by the ad- 

dition of lime. 

3. Nitrification of ammonium sulfate in the soil. 

4. Nitrification of ammonium sulfate as affected by the ad- 

dition of lime. 

Studies were also carried with various samples of the same soil 
type in order to study the nitrifying range within the soil type. 

All soils w*ere similarly treated with resjiect to incubation period^ 
temperature, and time; optimum moisture conditions; and concen- 
tration of lime and animoniiiin sulfate added to the soil. 

The soil types kiiowm as Catalina clay level phase and Lares clay 
loam which shoAved a. slight response to the above general treatments 
AA-^ere also studied Avith respect to the inffueiiee of more lime and in- 
oculation iipun nitiification. One soil sample of Lares clay loam 
Avhieli also sliOAved a slight response to inoculation and extra lime 
addition Avas also studied Avith respect to the effect of the extension 
of tiie incubation period and addition of potash in the presence of 
Amrious aiiiounts of lime. The nitrification rate of ammonium sulfate 
and aminoniiim dibasic pliosphate aa^s also compared in that soil. 

Table XIII summarizes the experimental results comparing the 
nitrification and aminonifieation rate of the different soil types sim- 
ilarly treated and the variations of such a rate Avithin various sam- 
ples of the same soil type. Those results should prove of value in the 
practical application of ammonium sulfate as a fertilizer and indicate 
if it is advisable to lime the soil in order to hasten the nitrification 
rate of aminoniiim sulfate or to apply part of the nitrogen in the 
form of nitrate salts. 

Table XIV contains data on the comparison of the nitrification 
rate of the Amrioiis soils treated on a percentage basis. The most 
productive and valuable alluvial soil type of the north coast of 
Puerto Rico, Toa silt loam, was taken as the unit basis. 

Conclusions 

1. Ammonium sulfate should not be used as a source of nitrate 
for plants in the Lares clay loam, Sabana Seea clay and Catalina 
clay, and in some fields of Mtieara silty clay loam, unless special 
attention is given to Ume broadcasting. It should be more advisable 
to apply ammonium dibasic phosphate instead of ammonium sulfate 
to Lares clay loam, after special attention is giA^en to lime broad- 
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easting. Althoiigli tlie lime miglit be beneficial in tbe Lares clay 
loam and Catalina clay, it sbould also proue advisable, in those 
soils, and in Sabaiia Seca clay, to apply part of the nitrogen as 
nitrate salts, preferably calcium nitrate. 

2. Ammonium sulfate nitrifies quite well in the Toa silt loam, 
Goto clay light texture phase, and Espinosa clay, even in the ab- 
sence of lime. The application of ammonium sulfate as a source 
of nitrate for plant growth should prove beneficial in those soils 
without considering of upmost impoidaiice the practice of lime broad- 
casting. 
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HEAT STERILIZATION OF MANGOES AND GUAVAS 
FOR FRUIT FLIES 

T’eanoisco SeIn Jk., Assistant Entomologist, 

Agricultural Bsperimeut Station, Eio Piedras, Puerto Eico. 

Some mango varieties and apparently ail guavas in Puerto Eico 
are infested by fruit flies and thus all mango and guava varieties 
are excluded from exportation to the United States, There is prac- 
tically no demand for guava fruits., but the present limited demand 
for mangoes would probably increase as that fruit became better 
known. 

]\Iangoes and guavas are excluded under quarantine regulation 
No. 58 established in 1925 on the basis of infestation by the West 
Indian fruit fly, Amsi7'&pha fraiereuhis Wiedeinan. 

According to Greene (1), A. fratercuhis Wied., does not occur in 
Puerto Eico. In the opinion of the writer (2), a variety of the 
South American A. fratercuhis Wied., occurs in Puerto Eico which 
he has described as A, fratercuhis Wied., var., momhinpraeoptam. 
It is the one that breeds in some of the mango varieties. The species 
that breeds in guavas has been described by the writer (2) as 
A, unipuncfa. According to Greene it is A. suspensa Loew. In this 
paper the two flies will be referred to as the species breeding in 
mangoes and the species breeding in guavas. Occasionally, when 
large numbers are reared, a few adults of the species breeding in 
mangoes will be found to breed also in guavas. That occurred in 
some of the experiments, but since it is not significant was not 
recorded. 

The purpose of this paper is to report a series of tests under 
Puerto Eiean conditions of the method of heat sterilization that 
has been used in Florida against the Mediterranean fruit fly and 
in Texas against the Mexican orange maggot and other fruit flies. 
The tests were made during the months of April, May, June and 
July 1934. 

When the Mediterranean fruit fly was present in Florida, 
sterilized avocados from that State were allowed to be shipped to 
other parts of the country. The fruit had been grown in a reg- 
ulated area outside the designated infested areas and was not in- 
fested. It was submitted to sterilization as an added precaution. 


105 
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In tlie ease of tlie mangoes that have eoiimiereial value in Puerto 
Rico, the eonclitions are similar in that the varieties to be steril- 
ized have not been found infested and do not appear to be suscep- 
tible to infestation. 

The sterilization treatment as described by Dr. Lee A. Strong 
ill Administrative Iiistrnetions No. 287 (approved July 24, 1930) 
consists simply of ^‘'heating the fruit to a temperature of 110° F 
or above (not to exceed 112° F) in the approximate center of the 
fruit and holding the temperature of 110°F or above (not to exceed 
112°P) for a period of eight hours 

No speeifl cations as to the exact method or type of equipment 
to be used in sterilizing the fruit are prescribed. xYvailable in- 
formation indicates that a high humidity is essential for the best 
results and that the temperature should be maintained with as lit- 
tle variation as possible above the prescribed temperature of 110° F. 
For keeping the fruit after the sterilization it should be cooled to 
a temperature around 45° F as soon as possible. 

Method op Procedhbe 

The method of procedure and the equipment described by Mackie 
(3) in California served as a basis for planing the experiments and 
for constructing the sterilizer. 

The sterilization experiments with mangoes and guavas were 
conducted at the entomological laboratory of the Insular Experiment 
Station in a sterilizer constructed by Mr. jManuel L. Vicente, Chief of 
the Division of Agricultural Engineering of the Station. It consists 
of two sections, a chamber for the fruit provided with a thermostat, 
thermometer, and racks for wire netting trays, and another sec- 
tion consisting of a water tank, heating unit with three heat switch, 
fan. motor and switches. The circulation is closed. The air be- 
comes warm and saturated wuth moisture by passing over the hot 
water and heats the fruit chamber entering at the upper part, 
cireiilatiiig* around the fruit and returning to the water tank through 
an opening at the lower part of the chamber. 

To conduct the experiments during office hours, the sterilizer 
was kept running on 'Dow'’ during the previous night. The fruit 
was introduced the next morning at 7 :00 A. M. The switch was 
then turned to ''high” and as soon as the temperature reached 43° 
C (about 110° P) changed to "low”. The thermostat maintained 
it uniformly at 43° C for eight hours. 
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Mango Varieties 

There are two types of mangoes in Puerto Rico, the native seed- 
lings and the more recently introduced selected East Indian varie- 
ties. In each type there are some varieties always infested ivith 
fruit fly maggots and others which have not been found infested 
at all and appear to be immune. Of the varieties that have not 
been found infested, the only native one that has commercial value 
is the mango de Mayagxiez^’ or Mayagilez mango. Of the recently 
imported varieties, the Colombo Kidney has high quality and is 
prolific. At Ponce there is a large grove of a variety that has been 
given the ovuier's name, Mr. Giron. In the island of Vieques there 
are some varieties that have commercial value. At present the only 
commercial variety grown on a large scale is the Mayagiiez mango. 

The Mayagiiez mango is medium sized and attractively colored. 
It ships and keeps well but is very fibrous. There would be a good 
demand for it however, among West India residents in the United 
States. If the demand for mangoes higher in quality increased, they 
would be planted on a large scale. 

Only Immune Varieties Have Commercial Value 

Even in local markets, mangoes infested with fruit fly maggots 
have no commercial value. Their exportation to United States 
markets would be even less practical. Infested fruit can not be 
rendered marketable by sterilization because, though the maggots 
are killed, their dead bodies remain inside the fruits where they de- 
compose, together with the pulp tissues previously injured by their 
tunneling. 

The female fruit fly lays her eggs in the mangoes when green and 
the maggots may become full grown before the fruits are half ripe. 
For the mangoes to ripen properly they must be picked from the 
tree when at least half ripe. It would be impossible therefore to 
pick marketable fruit of the susceptible varieties early enough to 
prevent infestation. 

The admission of sterilized mangoes into the United States is 
thus rendered doubly safe (1st) by the fact that only varieties that 
are not infested are marketable, and (2nd) because such sound 
fruit would nevertheless, and in addition, have been submitted to 
a treatment that kills the pest if it were present in them. 
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The Mango Variety Used in the Experiment 

Tlie mango variety used in the experiments is the one known as 
mango Maneo’^ or white mango. It was not chosen for its com- 
mercial possibilities but on the contrarjj for its susceptibility to 
fruit fly infestation. A high percentage of the fruits of this variety 
is always infested. Since a large number of trees grow on the 
Station grounds and produce very large crops, procuring the fruit 
at the right stage of maturity was rendered easy. 

The Guava Vapjeties Used in the Experiments 

The, guava fruits used in the experiments were of the two com- 
mon varieties that grow on pastures, waste lands and fence rows 
on the Island. The two varieties have round-shaped medium sized 
fruits. The fruits of one variety are sweet, those of the other are 
sour. High percentages of the fruits of both varieties are ordina- 
rily infested with fruit fly maggots. That does not however, destroy 
their value, for they are not consumed fresh but used for making 
preserves and jellies. For cooking purposes, most of the maggots 
can be made to abandon the fruit by soaking in cold water over- 
night. 

Method op Handling the Fruit 

The half ripe mangoes and guavas used in the experiments were 
picked from the trees the previous day. Some showed the emer- 
gence holes of the maggots opening through the cuticle. Emergence 
holes indicate that some full grown larvae may have left the fruit 
and also that full grown larvae are present in the fruit. Each lot 
of fruit to be sterilized or kept as checks consisted partly of fruit 
with emergence holes. When the fruit had cooled off after steril- 
ization, some having emergence holes were cut open to determine 
the condition of the larvae. The rest of the sterilized f^its and the 
cheeks w'ere kept under observation on moist sand. The appearance 
of new emergence holes was noted. When the fruits began to rot 
they were cut open and inspected. The sand on which they stood 
was then sifted for pupae. 

The presence of fruit fly eggs in the half ripe mangoes can be 
determined by observation of the tips which protude out of the 
cuticle (2). The species that ordinarily infests guavas lays its eggs 
entirely underneath the cuticle ( 2 ). Their presence in 'the fruit 
was inferred by the fact that the infestation of maggots in the checks 
was about normal. 
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Preliminary Experiments with Mangoes 


Ten preliminary experiments were concluetecl using tlie first in- 
fested fruits of the 1934 crop wliieli dropped from tlie trees and 
were picked from tlie ground in April. All sliow^ed emergence 
holes when collected. 

After tiie sterilization, some dead maggots were observed on the 
floor of the chamber underneath the fruit. Some maggots were 
also found dead with their bodies partially out of the emergence 
holes. Cutting the fruits open, dead fruit fly maggots of various 
sizes \xere found. None was found alive. The cut open fruits 
were kept under oliservation on sand until the pulp rotted and in- 
spected daily but no fruit fly maggots developed in them and no 
pupae Avere recovered by sifting the sand on wdiich the fruit stood. 
The number of maggots found per fruit was as folloAi^s: 


Niiniber of fruits, 
Number of fruits, 
Number of fruits, 
Number of fruits, 
Number of fruits, 


0 Num]>er of maggots per fruit: 

7 Number of maggots per fruit: 

0 Number of maggots per fruit: 

8 Number of maggots per fruit: 

12 Number of maggots per fruit: 


Number of fruits, 15 Number of maggots per fruit: 


Number of fruits, 8 Number of maggots per fruit: 

Number of fruits, 7 Number of maggots per fruit: 

Number of fruits, 10 Number of maggots per fruit: 


Number of fruits, 7 Number of maggots per fruit: 


3, 6, 5, 7, 4 
6, 2, 5, 4, 3, 4, 7 

3, 5, 6, 2, 8, 5 

4, 10, 5, 6, 9, 4, 6, 5 

3, 7, 5, 6, 9, 4, 6, 5, 

' 4, 8, 7, 6 

4, 10, 5, 3, 7, 4, 6, 3, 

9 , 5 , 7 , 2 , 4 , 7 , 6 

5 , 3 , 7 , 12 , 6 , 4 , 5 , 3 

6, 9, 5, 5, 4, 8, 6 

4, 7, 2, 5, 3, 6, 4, 8, 

11, 5 

12, 6, 3, 2, 5, 4, 6. 


Pinal Experiments 

Wlieii mangoes became abundant in the months of May, June 
and July 20 lots of 100 apparently infested fiTiits each were sterilized 
at ditierent inteiwals keeping a lot of 100 similar fruits imsterilized 
as checks. The results ivere the following: 


Experiment No. 1. — Sterilized: percentage of fruits infested 0 

Cheek — ^percentage of fruits infested 73 

Experiment No. 2. — Sterilized: percentage of fruits infested 0 

Cheek — ^percentage of fruits infested 67 

Experiment No. 3. — Sterilized: percentage of fruits infested 0 

Check — ^percentage of fruits infested 87 

Experiment No. 4. — Sterilized: percentage of fruits infested 0 

Cheek — percentage of fruits infested 70 

Experiment No. 5. — Sterilized: percentage of fruits infested 0 

Check— -percentage of fruits infested 84 

Experiment No. 6. — Sterilized: percentage of fruits infested 0 

Cheek — ^percentage of fruits infested 74 
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Experiment No. 7. — Sterilized: percentage of fruits infested 0 

CheeL — percentage of fruits infested 58 

Experiment No. 8. — Sterilized: percentage of fruits infested 0 

Cheek — percentage of fruits infested 72 

Experiment No. 9. — Sterilized; percentage of fruits infested 0 

Cheek — ^percentage of fruits infested 57 

Experiment No, 10. — Sterilized: percentage of fruits infested 0 

Check — ^percentage of fruits infested 86 

Experiment No. 11. — Sterilized: percentage of fruits infested 0 

Clieck — percentage of fruits infested — _ 61 

Experiment No. 12. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 45 

Experiment No. 13. — Sterilized: percentage of fruits infested 0 

Check — ^percentage of fruits infested 52 

Experiment No. 14. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 80 

Experiment No, 15. — Sterilized: percentage of fruits infested 0 

Check — ^percentage of fruits infested 71 

Experiment No. 16. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 65 

Experiment' No. 17. — Sterilized: percentage of fruits infested 0 

Check — percentage of fruits infested 42 

Experiment No. IS. — Sterilized: percentage of fruits infested 0 

Cheek — ^percentage of fruits infested 78 

Experiment No. 19. — Sterilized: percentage of fruits infested 0 

Cheek — ^percentage of fruits infested 70 

Experiment No. 20. — Sterilized: percentage of fruits infested 0 

Cheek — percentage of fruits infested-- 63 

Total sterilized fruits, 2,000, total infested, 0. 


Total cheek fruits, 2,000, total infested, 1,357, percentage infested, 67.8. 

Xo pupae were recovered from tlie sand on wliieli the sterilized 
fruits stood. From the sand on which the check fruits stood 4,032 
pupae were recovered and 3,200 adults emerged from them. The 
adults were identified hy the writer as the species breeding in man- 
goes. 

The sterilized fruits which were not infested, ripened normally 
and showed no difference in flavor, texture, or keeping qualities 
from the non-infested check fruits. 

Experiments with Guavas 

Ten lots of 50-half ifipe apparently infested guava fruits each were 
sterilized keeping ten lots of 50 similar fruits unsterilized as cheeks. 


Experiment No. 1. — Sterilized: number of fruits infested^ 0 

Check — ^number of fruits infested 43 

Experiment No. 2. — Sterilized: number of fruits infested 0 

Check — ^number of fruits infested 32 
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Experiment Iso. 3. — Sterilized: number of fruits infested 0 

Cheek — ^number of fruits infested 36 

Experinieut No. 4. — Sterilized: number of fruits infested 0 

Check — ^number of fruits infested 41 

Experiment No. 5. — Sterilized: number of fruits infested 0 

Cheek — ^number of fruits infested 35 

Experiment No. 6. — Sterilized: number of fruits infested 0 

Cheek — number of fruits infested 46 

Experiment No. 7. — Sterilized: number of fruits infested 0 

Check — number of fruits infested 30 

Experiment No. 8. — Sterilized: number of fruits infested 0 

Check — ^number of fruits infested 40 

Experiment No. 9. — Sterilized: number of fruits infested 0 

Cheek — number of fruits infested 26 

Experiment No. 10. — Sterilized: number of fruits infested 0 

Cheek — number of fruits infested 32 

Total sterilized, 500 fruits, total infested, 0- 


Total checks, 500 fruits, total infested, 361, percentage infested, 72.2. 

No new emergence holes were observed in the guava fruits that 
were sterilized, nor were maggots found in them. No pupae were re- 
covered from the sand on which the fruit stood. In the check fruits 
new emergence holes and living maggots were observed and 983 
pupae were recovered from the sand on which the fruit stood. From 
the pupae, 840 adults emerged which were identified by the writer 
as the species that breeds in guavas. 

Sterilization op Pupae Prom Mangoes 

Although the fruit fiy infesting mangoes in Puerto Eico does not 
pupate inside the fruit, nevertheless, to determine %vhether the pu- 
pae would be affected in the same manner as the eggs and the mag- 
gots by the sterilization treatment, 500 pupae were placed among 
mango fruits and sterilized at 43^ C for 8 hours. 

The sterilized pupae as w^ell as 500 more similar pupae which 
served as checks were kept in moist sand. No flies emei'ged from 
the sterilized pupae. From the checks, 423 flies emerged. They 
were identified by the writer as the species that breeds in mangoes. 

Sterilization of Pupae From G-uavas 

# 

The species breeding in guavas, is the one that occasionally in- 
fests citrus. In guavas it does not pupate inside the fruit but in 
citrus it occasionally does. One hundred pupae of this species 
were sterilized having been placed among guava fruits. No flies 
emerged from them. Prom 100 similar pupae kept as check, 76 
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adults emerged wkicli were identified by the writer as the species- 
that breeds in guavas. 

Conclusions 

The tests prove that an exposure o£ eight hours at 43^ C in an^ 
appropriate sterilizer is sufficient to kill the eggs, maggots and 
pupae of the fruit flies that infest mangoes and guavas in Puerto 
Eico. The treatment does not alter the flavor, texture or keeping- 
qualities of the fruit that is not infested with fruit flies. 

Shortening the Sterilization Period Fob hlANGOES 

To determine whether a period shorter than eight hours at 43® C 
might be sufficient, five experiments were conducted using 50 half- 
ripe 'Svliite mango'’ fruits in each experiment and keeping an 
equal iiuiiiber iiiisterilized as checks. A total of 250 fruits were 
sterilized for four hours and an equal number kept as checks. None 
of the sterilized fruits showed new exit holes or was found to contain 
living fruit fly maggots. No pupae were recovered from the sand 
on which the sterilized fruit stood. Out of the checks, 112 fruits 
showed new exit boles and contained living fruit fly maggots. Prom 
the sand under the cheeks 305 pupae were recovered from which 
235 adults emerged. They were identified by the writer as the 
species that breeds in mangoes. 

The tests show that four hours at 43® C are sufficient to kill the 
fruit fly eggs or maggots present in mango fruits. Thus an eight- 
hour period provides a very large margin of safety. 

Shortening the Sterilization Period For Guavas 

Five more experiments similar to the previous were conducted 
using 50 half-ripe guavas in each and keeping 250 similar fruits 
unsterilized as checks. None of the fruits treated for four hours 
showed fresh exit holes or was found to contain living fruit fly mag- 
gots. No pupae were recovered from the sand underneath them. 
Out of the 250 fruits kept as checks 186 showed new exit holes and 
contained living fruit fly larvae. Prom the sand under the cheeks 
460 pupae were recovered from wffiich 340 adults emerged. T^e 
adults were identified as the species breeding in guavas. 

The tests show that with the species breeding in guavas, the- 
sterilization period can also be shortened without reducing its ef- 
fectiveness and that therefore the eight-hour period offers a large'- 
margin cf safetjn 
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Sterilization iof Mangoes Wrapped in Paper 

To cleteriniiie wlietlier eight hours at 43^ C would be sufficient 
to kill the eggs or maggots of the fruit fly in mangoes that have 
been wrapped in paper similar to that used for packing citrus fruits, 
50 fruits were used in each of five experiments, keeping 50 similar 
fruits as cheeks. None of 250 sterilized fruits showed new exit holes 
or was found to contain living fruit fly maggots. No pupae were 
recovered from the sand under them. Out of 250 check fruits 92 
showed iiew^ exit holes and were found to contain fruit fly maggots* 
Prom the Sand under them 340 pupae were recovered and 194 adults 
emerged. The adults were identified by the writer as the species 
that breeds in mangoes. 

The results of the experiments show that mangoes can be sueeess- 
fully sterilized after having been wrapped in paper. 

Sterilization of JMangoes Packed in Crates 

To determine whether 8 hours at 43°C would he sufficient to kill 
the eggs and maggots of the fruit fly in mangoes packed in crates, 
five experiments were condncted. Thirty half -ripe ‘‘white mango’ ^ 
fruits were used in each experiment keeping 30 similar fruits for 
checks. Three kinds of crates were used: (1) all sides % inch white 
pine wood, (2) bottom and two sides % inch -white pine wood other 
two sides and top wire netting and (3) all sides ^ inch white pine 
wood with an opening 2 inches square covered with wire netting on 
each side except top and bottom. Ten mangoes were placed in each 
crate and sterilized. The experiment was repeated five times. The 
total number of fruits sterilized was 150. No new emergence holes, 
nor living fruit fly maggots were found in them and no pupae in the 
sand underneath them. Out of 150 check fruits, 93 showed new 
emergence holes or were found to contain living fruit fly maggots and 
240 pupae were recovered from the sand under the fruits. Prom the 
pupae 146 adults emerged which were identified by the writer as 
the species that breeds in mangoes. 

These experiments show that mangoes packed in crates similar to 
those used commercially for fruits and vegetables can be sterilized 
to kill eggs or maggots of the fruit fly as readily as if the mangoes 
were placed on trays. 

Sterilization of Mangoes Wrapped and Crated 

To determine whether mangoes wrapped in paper, packed in 
crates and sterilized for 8 hours at 43 °C would have the eggs and 
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maggots of tile fruit fly killed, 5 experiments ivere eondiieted whick 
were a repetition of the previous one excepting that the fruits before 
crating* were wrapped in tissue paper sheets similar to those used 
for citrus. No new emergence holes nor fruit fly maggots W’-ere 
found in any of the 150 sterilized fruits and no pupae in the sand 
underneath them, but of 150 fruits kept as checks, 103 showed new 
emergence holes or were found to contain living fruit fly maggots 
and 327 pupae were recovered from the sand underneath them. 

These experiments show that mangoes wrapped in paper and 
packed in crates similar to those used for other fruits and vegetables 
could be sterilized successfully. 

Summary 

1- Mango fruits infested with fruit fly maggots have no com- 
mercial value and could not profitably be shipped to the United 
States. 

2. Sterilization at a temperature of 43°C for eight hours in a 
circulating atmosphere saturated with moisture kills the eggs, mag- 
gots and pupae of the fruit flies that infest mangoes and guavas 
in Puerto Eico without unfavorably affecting the flavor, appearance 
or keeping qualities of the fruit if it is afterwards placed in re- 
frigeration. 

3. Sterilization does not render marketable mangoes which have 
already been injured by fruit fly maggots. Such fruit shows the 
injury and the dead maggots on being cut open, and decays rapidly. 

4. Sterilized mangoes from Puerto Eico could safely be allowed 
into the United States under permit because (1st) only varieties 
that are not infested would be shipped and (2nd) the fruits w^ould in 
addition have been submitted to a treatment which renders them 
free from the pest if they contained it. 

5. The varieties that could be sterilized are the Mayagiiez mango, 
the Giron, the Colombo kidney and some of the better ones from 
Vieques. 

6. Since the period of sterilization of eight hours can be reduced 
to four hours without rendering the treatment less effective in de- 
stroying the insect, the margin of safety is very large. 

7. Mangoes can be rendered free from fruit fly infestation by* 
sterilization for 8 hours at 43 °C piled on trays, crated or wrapped 
in paper and crated. 



HEAT STERILIZATION OP AIANOOES AND GUAVAS FOR FRUIT FLIES 115 


Ijiteratuee Cited 

s 

1. Greene, 0. T. A revision of tlie oreniis Anastreplm based on a 

study of the wings and the length of the ovipositor sheath 
(Diptera: Trypetidae). Proe. Ent. Soc. Wash. 36(6): 127- 
179, Illiis. July 9, 1934. 

2. Sein, Francisco Jr. Anastreplia (Trypetidae, Diptera) fruit flies 

ill Puerto Rico. Jour. Dept. Agrie. Puerto Eico, 17(3): 83- 
196, Ulus. Nov. 14, 1933. 

3. Mackie, D. B. Heat treatment of California fruits from the 

standpoint of compatibility of the Florida process. Monthly 
Bui. Dept. Agr. Calif. 20(3) : 211-218, Ulus. 1931. 




THE PIEST EECORDS OF THE MOSAIC DISEASE OF 
SUGAR-CANE IN PUERTO RICO 

By Geoege IST. Wolcott, Entomologist. 

Tlie purpose o£ tlie present note is to place on record the first 
observations on the occurrence of mosaic disease of sugar-cane in 
Puerto E-ieOj and to supplement the statement of Mr. J. A. Stevenson, 
Plant Pathologist of the Insular Experiment Station at the time of 
its discoveiw here, as to its early distribution. In his final, and- 
presumably definitive, paper on "'The Mottling or Yellow Stripe 
Disease of Sugar-Cane’’ (Jour. Dept. Agr. P. E., VoL 3, No. 3, July, 
1919), he writes: 

''At the end of the first season’s studies as noted in the 1915-16 report, it 
had attacked the cane in the region bordered by Agnaclilla to the west and a 
line from Utuado to Areeibo along the valley of the Arecibo Biver on the east. 
Lack of time did not permit the working out of more exact boundaries, par- 
ticularly along the south and west.” 

During the grinding seasons of 1914^15 and 1915-16, the writer 
was devoting most of Ms time to making studies on the status of 
insects of sugar-cane in Puerto Eieo, giving special attention to in- 
festations of Diatraea saocliaralis P., in mature stalks as observed 
when they were being harvested. Counts of infestations by the 
moth-borer in units of a hundred stalks were made, either in fields 
where the cane was being cut or at loading stations near-by, in all 
sections of the Island. On the status card, not only were spaces 
available for recording observations on what presumably would be 
all pertinent factors affecting the abundance or scarcity of the moth- 
borer, and on the number noted of the other principal insects at- 
tacking stalks, but also '‘Phys. Dead-heart”, ‘^Root Disease” and 
“Other Injury”. The only purpose of the entomologist in making 
observations on diseases was as they might affect the insects, and 
whenever diseased material was sufficiently abundant or interesting 
to justify bringing it back to Eio Piedras, it was naturally turned 
over to the Plant Pathologist for determination. 

On March 26, 1915, at Anasco, Tahlon Pablo, concerning the field 
southwest of the long railroad bridge, (Status No. 148), containing 
mixed Rayada cane in first ratoon, the following was written: 
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^^The cane appeared to be dried up: small and shrunken between the joints. 
The lower part of the field %vas overflowed by the river and the cane was covered 
with silt. It appeared to be the worst eane.’^ 

On tile same day, eane at the loading station at Anasco, coming 
from Colonia Paelia in tlie liills, was noted to be ''suffering from a 
stem disease like a leaf spotd’ Material was brought in to Mr. 
Stevenson, who examined it carefully at the time and stated that the 
lesions bore no traces of fungi or bactria, and that he had no idea 
of what might he the cause of the disease and would not even venture 
to make a tentative guess, without seeing young material, in an 
earlier stage of the disease. Travel was not so simple at that time, 
and as the entomologist had made a sufficient number of insect status 
examinations at that point for his purposes, the locality was not 
again revisited for obtaining the required material. Yet the written 
description of the cane, and his remembrance of the appearance of 
the lesions indicate that, without a doubt, it was severely cankered 
with mosaic disease, and definitely establishes a record for Anasco 
at least a year previous to any given by Stevenson, besides indicat- 
ing by the condition of the cane that the disease must have been 
present here for at least two years previously, and possibly several 
more. 

The disease was also present considerably to the south of Anasco, 
for when accompanied by Mr. R. H. Van Zwalumenhurg on April 
6, 1915, the status No. 154 at Colonia Carlo Bravo, between hills and 
the railroad by the road crossing to Mayagiiez, hears the notation: 
"Leaf-spot stem disease.’' 

The following year in April, 1916, status observations at Quebra- 
dillas, Camny and Aguadilla record: 

drjfing-out disease abundant — elongate lesions between the joints.'' 
little of the drying-out disease.^’ (three records) 

^ ^ Drying-out disease abundant." 

^^It was cane in a field near to this that suffered so severely from drying-up 
disease that two Centrals refused it. The buyer said he thought it was due to 
lack of air drainage. Rainfall had been ample." (Camuy.) 

These records only confirm Stevenson's statements as to where he 
first found the disease. Other records made by the entomologist in 
this year, however, greatly extend the known range of the disease. 
Status Nos. 166-7-8, all at Filial Amor, record: 

"Drying-out disease abundant — bad." (at Colonia Rosario.) 

"Drying-out disease abundant." (at Colonia Francisco Rom^n.) 

"More of drying-out disease." (at Colonia Emisa.) 
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Filial Amor is the railroad junction northwest of San (lermaiij 
thus these records for 1916 indicate that even this early the disease 
must have existed far south of the area mapped by StevensoUj and 
that the original focus of infection may not have been in the hills back 
of Camuy, but possibly much farther south. 
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Keproduction of Stevenson’s Map, Showing Bnpposed Early Distribution and Known Later Spread of Mosaic 
Disease of Sugar-Cane in Duerto Kico. (After Stevenson), 




■EOOT DISEASES OP SUGAE CANE IN PUEETO RICO 

PAST I.— HOEMAIx STRUCTUBE OE ROOTS 

By Melville T. Cook, Plant Pathologist, 

Agricultural Experiment Station, Rio Piedras, Puerto Rico. 

Before starting tlie studies on the diseases of roots of sugar cane, 
it appears to be desirable to give a brief review of oiir knowledge 
of normal healthy roots. This has been done in other publications 
and there is nothing new in this brief discussion but it appears desir- 
able ill order to make comparisons. When a cutting is planted, it 
produces two kinds o roots. Very small roots develop just above the 
node which are known by several names, such as primary, adventi- 
tious, etc. Much larger roots are formed at the bases of the buds 
soon after the shoots start to elongate. They are known as secondary 
nr true roots, etc. 

The primary or adventitious roots usually die early but under 
some eoiiditioiis presist and form dense mossy like growths. A very 
large percentage of the large or true roots die early hut many of 
them grow to twelve inehs or more in length. Some few of them 
attain a much greater length, sometimes as much as six feet. They 
branch to some extent by the formation of small lateral roots. The 
number of these small lateral roots is extremely variable. We do not 
know all the factors that may influence the number of small lateral 
roots but injuries by insect larvae, fungi and other agencies at or 
near the apex are important. The writer is inclined to believe that 
the environmental factors, such as character of the soil, water supply, 
etc., are extremely important. When a root attains a length of about 
six or eight inches the cortex usually dies except for three or four 
inches at the tip. Many people in digging the roots of sugar cane 
believe these roots are dead, but an examination of the axis cylinder 
will show that they are alive. The absorption is restricted entirely 
to the small amount of living cortex near the tip. The dead cortex 
usually contains many fungi and bacteria, usually saprophytic forms. 

The structure of the large roots is practically the same as for the 
roots of most plants. An axis cylinder, a cortex, an epidermis and 
a root cap. All of which are shown in longitudinal section (figure 
1 ). The tracheary tubes begin to form early and just back of the 
root tip (figure 1). They originate from several single rows of 
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cells in the axis cylinder and are arranged so that they form a circle' 
in cross section (hgures 1, 2 and 12). They are small at first (figure 
7) but increase in size (figures 8 and 9). This relationship to the 
surrounding cells is shown in figures 5 and 10. They are cells of 
the axis cylinder which differentiate, enlarge and exert a pressure on 
the surrounding cells (figures 5 and 10). The density of the proto- 
plasm in these cells is variable (figures 5, 10 and 11). The general 
appearance of these cells is that of great activity until they have 
reached their full growth when the contents undergoes degeneration 
(figure 6). Eventually the cell wulls between the cells of a row dis- 
appear and the tracheary tube is complete. 

The demarkation between the axis cylinder and the cortex and 
between the cortex and epidermis appear early and are well defined 
(figures 12, 13 and 14). The axis cylinder may presist for a long 
period, as previously stated in this paper, but in other eases the 
entire root dies very early. 

The root cap is the same as in the roots of most plants. It 
projects beyond the apex of the root. The cells at point of origin 
are well supplied with protoplasm (figure 4) while those most remote 
contain little or no protoplasm (figure 1). The root cap extends up 
the sides of the root tip for a short distance and the demarkation 
between epidermis and cap is very distinct (figures 1, 2, 3 and 14). 

The injuries to the root originate in the active, healthy cortex. 
Fungi and bacteria may be found in the dead cortex of the old roots- 
but their presence does not indicate that they are injurious. Most 
of them appear to be saprophytic. Of course some of the organisms 
found in the dead cortex may cause some injury. The healthy cortex 
is attacked by fungi, bacteria, nematodes, the larva of insects and 
possibly other forrris of life. The results of the waiters studies on 
these forms of life will be published from time to time. 

Studies on Marasmim saccharic which has been referred to so- 
often and from so many different countries as a cause of root diseases^ 
have been made by the writer and the results published in the pro- 
ceedings of the Fourth Congress of the International Society of 
Sugar-Cane Technologists held in San Juan, Puerto Rico, March 
1932, under the title of ^‘The Parasitism of Marasmiiis sacchari 
Wakker^’ and in The Journal of the Departament of Agriculture of 
Puerto Rico, Volume XVI, No. 2, pages 213-226, 1932, under the 
title of sacchari; a Parasite of Sugar Cane'b The 

latter is the more complete. It should have been included in this 
series on Diseases of Roots of Sugar Cane. 
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Explanation op Plates 

Figure 1. — Longitiidiiial section of tip of root showing axis cy- 
linder with one row of cells that are to f oi’m a traeheary tiihe ; corteXj 
epidermis and root cap. 

Figure 2. — Cross section of tip of root showing axis cylinder and 
a circle of large cells that are to for traeheary tubes; cortex, epi- 
dermis and a small amount of the root cap around the margin. 

Figure 3. — Cross section of root tip lower down and a little above 
apex showing axis cylinder, cortex, epidermis and root cap around 
the margin. 

Figure 4. — Cross section through the root cap. 

Figures 5, 10 and 11. — Cross sections of cells that are to form 
traeheary tubes. Note difference in protoplasmic contents. 

Figure 6. — Same in state of disintegration. 

Figures 7, 8 and 9. — Longitudinal sections of cells that are to 
form traeheary tubes. 

Figure 12. — Cross section of root tip showing cortex, axis cylinder 
and one cell of a future traeheary tube. 

Figure 13. — Cross section of a root tip showing primitive axis 
cylinder and cortex. 

Figure 14. — Cross section of root tip showing parts of cortex, 
epidermis and root cap. 

a.c. — axis cylinder. Cor-cortex. ep t= epidermis, r.c. — root cap. 
tt = traeheary tube. 

The photographs for figures 1 to 4 were made by Dr. Harold 
T, Cook. 



PART II.— A NEW PARASITIC FUNGUS IN THE ROOTS OF 
SUGAR CANE 

T]ii>s fungus was found on tlie roots of sugar cane growing in 
potSj wliile the writer was studying another disease. The writer did 
not make a mieroseopie examination of the roots at the time but 
put a large number in a killing fluid for later study. Therefore, the 
disease w^as not recognized as new until after the roots had been 
sectioned and stained. Upon the discovery that the fungus was new 
to science, the writer made a search for additional material in order 
to study living material but without success. Therefore, these stud- 
ies are based entirely on material that had been sectioned and stained. 
However, there was a sufficient amount of material for study. 

The material was killed in. weak Flemming and most of it was 
stained wdth Haematoxylon and iron-alum. 

The sijnvptoms of the disease visible to the unaided eye are of 
little or no importance for diagnostic work. They appear as small 
reddish spots which cannot be distinguished from spots due to other 
causes. The fungus is restricted to the younger parts of the roots. 
It is doubtful if it ever attacks a root more than 1^/2 inch back of the 
tip. 

The importance of the disease cannot be determined until a more 
thorough study can be made. The fungus was found in great abun- 
dance in some roots and had completely destroyed the contents of 
many cells. It was found on four varieties, gromng in pots and 
well supplied with water. They are Uba, M 28, PR-801, POJ-2878j 
SC-12 (4) and BH-10(12). It was most severe on PR-801, It has 
not been found in the field. The nature of the disease is such that 
a severe outbreak might prove very destructive, The taxanomic 
relations of the organism are such as to indicate that it will thrive 
best in soil well supplied with water. 

The fungus is found in the epidermal cells and cortex but has 
not been found in the axis-cylinder. It sometimes occurs in masses 
which have been estimated to contain between 150 and 200 cells, but 
it also occurs in single cells throughout the cortex. There is no en- 
largement of the host cells. The fungus appears as a plasmodial 
mass which almost completely occupies the cell ’ (Figs. 1-3),. In most 
eases there is a single mass, while in a few others there may be sev- 
eral of these masses. (Figs. ^6) This mass may be vacuolar or 
densely granular. (Figs. 1-2). In the young stages the nuclei are 
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not visible, (Figs. 1-2) but they develop in great numbers witli 
age (Figs. 3-4). In the great majority of eases the cell wall is thin 
but always distinct (Figs. 1-2) but in some cases it is very thick 
(Fig. 3). These thick walled cells appear to be resting spores. 

The plasiiiodium produces a germ tube which punctures the cell 
walls and penetrates one to four cells, possibly more, although four 
was the largest number observed. (Figs. 5-23). The writer never 
observed the germination of more than one plasmodium in a cell. 
There was never more than one tube to a plasmodium and branching 
W’as observed in one ease only (Fig. 13). Most of the germinating 
plasmodia were large but two small ones were also observed (Figs. 
12 and 14 ><). Bensaude (2) reported a plug of dense protoplasm 
at the tip of the tube. No such plug was observed in any of the 
writer’s preparations. The formation of the tubes and zoospores 
have a superficial resemblance to those of BiploiMyotis mtestina as 
described by Kariing (4). 

The tubes usually grew more or less in a direct line, bnt there 
were some exception. In one ease the tube grew^ into the form of a 
letter U (Fig. 15). In the great mayority of cases the tube grew in 
the direction of the epidermis. All the exceptions were a consider > 
able distance from the surface. The writer is unable to say whether 
this indicates some type of tropism or not. 

The formation of nuclei and spores was not correlated with the 
formation, of the germ tube. Sometimes the germ tube is without 
any evidence of nuclei (Figs. 9, 10, 11, 12, 14 and 16) while in 
others tbe nuclei are very distinct and numerous (Figs. 7, 8, 13, 15, 
17 and 20) and in still others the spores are formed before the tubes 
have made much progress (Figs. 18 and 19). The tubes penetrated 
the cell walls in all cases observed except one in which it went through 
the wall of its own cell and then between the walls of other cells 
(Fig. 16). A few cases were observed in which the germ tube was 
unable to penetrate the cell wall hut pushed it forward (Fig. 20). 

The spores are numerous, more or less spherical and uninuclear 
with very thin but distinct walls. In some eases the germ tube 
passes through the epidermis and the spores are emptied into the 
soil (Figs, 14 and 23) while in other cases they are emptied into 
another host cell. 

The spores that empty into the soil, presumably penetrate the 
epidermal cells of the same or other roots. Bensaude (2) reports a 
discharge of spores directly into the soil. Actual penetration was 
not observed but many cases were observed in which the epidermal 
cells were infected (Figs. 41 to 42). Ciliated stages of the spores 
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were not observed but many preparations showed amoeboid char- 
acters. It is possible that a study of fresh material would have shown 
ciliated spores. 

The behavior of the organism in the host was observed in many 
preparations. They were amoeboid and frequently united as shown 
by the number of nuclei (Figs. 30-34 and 41). In some eases they 
tended to become filamentous (figs. 35 and 37) and many of them 
penetrated cell walls (Figs. 38 and 39). They did not grow and 
unite with equol rapidity (Figs. 29-39). Sometimes large plasmodial 
bodies were found in the same cell with spores (Figs. 29-30). 

A careful study of the available material leads the writer to 
believe that many of the sporangial bodies mature their spores with- 
out the formation of a germ tube. The formation of tubes was not 
observed in any of the thick walled sporangia (Fig. 3) although 
a careful search was made of the adjoining sections of many of 
them. Yet these thick- walled sporangial bodies produced an abund- 
ance of spores. 

The thick-walled spores (or sporangia) were apparently resting. 
Roughened, thick-walled spores (or sporangia), such as are described 
and figured by Woronin (6) and Bensaude (2) were observed (Fig. 
48) but the writer is inclined to believe that this roughness is due 
to plasmolosis and shrinkage. 

The possibility of a second species attracted the attention of 
the writer. A few sporangia were observed in which the spores 
were much smaller than the others (Fig. 21, 22) and many cases were 
observed in which small spores were germinating in the host cells 
(Fig. 36). These small spored sporangia were very few, but the 
germination and behavior of the spores appeared to be the same as 
in the large spored forms. The large and small spored forms were 
not observed to unite or have any relationship whatever. 

Double infection of the large host cells by the large-spored forms 
was observed in many eases (Figs. 43-46. The writer’s opinion 
is based on the fact that young sporangia and spores in various stages 
of development were observed in many host cells. 

Abnormal sporangia were of frequence occurrence. In these cases 
the sporangia did not develop the spherical body but developed a 
■worm-like structure which penetrated the walls of the host cells and 
produced spores in the same manner as the normal, spherical sporan- 
gia (Fig. 24-28). 
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Discussion 

Tiie life liistory of this organism is practically the same as Olpi- 
diiim, with slight variations, except that the writer has not seen fla- 
gella on the spores. It is possible that flagella are present and that 
they can be seen in living material. Therefore, the writer wdll place 
this species tentatively in the genus Olpiclium. However, it is very 
evident that the species is new. 

Olpulnim- sacchari n. sp. Sporangia usually solitary in cells of 
the host, spherical, miiltinucleate, germinating by a single tube. 
Zoospores numerous, uninucleate, amoeboid, uniting to form plasmo- 
dia; sporangia 2.66 — 3.5fip resting spores spherical and thick walled. 
Resting spores spherical with thick, smooth walls. 

Sporangkim saepim in celUdis hospitis solitarium sphericmn mnl- 
tinuclewkmi unico hobo gemiinante; zoosporae nwnerosae umnucleatas 
■amoehoideae in plasmodia conjnganies ; sparangia 2.66 — 3.5nu sporae 
immohiliae sphericae pariefibm crmsis. 
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, Explanation op Plates 

Figures 1 to 6. — Plasmodia in host cells. In figure 1 the proto- 
plasm is vaculolate; in 2 it is dense and shows first evidence of 
formation of nuclei; in 3 the nuclei are prominent and the wall 
thick. Figures 1 and 2 will produce germ tubes but figure 3 will 
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not. Figures 4, 5 and 6 show two or more sporangia in single host 
cells. In figure 6 one sporangium is forming a germ tube. 

Figures 7, 8 and 9 show germ tubes and nuclei in various stages 
of foniiation. 

Figures 10 to 14 show sporangia of different sizes and germ tubes. 
Figures 10 and 13 show two undeveloped sporangia ; 11 and 14 show 
tips of tubes of sporangia not shown in the sections ; the sporangia 
in figures 12 and 14 are very small ; the tube in figure 13 is branched* 
This is iiiiiisual. e = epidermal cells. 

Figure 15. — The germ tube is curved. This is unusual. 

Figure 16. — A germ tube passing between the cells instead of 
through them. This is unusual. 

Figures 17^ 18 and 19. — Zoospores in various stages of formation. 

Figure 20. — A germ tube has pushed the wall of the host ceH 
forward instead of penetrating it. This is unusual. 

Figures 21 and 22. — The zoospores are very small. Note the 
size as compared with 19. — e = epidermal cells. 

Figure 23. — An unusually long tube. e== equals epidermal cells. 

Figures 24 to 28. — ^Abnormal sporangia. 

Figure 29. — A host cell containing a large number of zoospores 
that have not been injected into the soil. Also one large sporangium.. 

Figures 30 to 34. — Host cells in which the zoospores are uni^g 
to form sporangia. 

Figures 35 to 39. — Host cells in which the sporangia are amoel|>id. 
In figures 38 and 39 the^ sporangia have penetrated the walls ^ of the 
host cells. 

Figure 40. — Two large sporangia in adjacent cells have united 
and are forming a germ tube. 

Figures 41, 42 and 47. — Plasmodia in epidermal cells of the host. 
e = equals epidermal cells. Apparently the zoospores penetrated 
from the soil. 

Figures 43 to 46. — Cells of the host in which there are sporangia 
of different ages, probably due to infections at different times. . 

Figpre 48. — An irregular sbapped sporangium probably due to 
plasmolysis. 


















FIRST SUPPLEMEMT 

TO 

PARTIAL BIBLIOGRAPHY OP VIRUS DISEASES OF PLANTS • 

By Jos:^ I. Otero, Librarian, and Melville T. Ocok, Flajit Pathologist^ 
Agricultural Experiment Station, Eio Piedras, Puerto Eieo. 


Introduction 

This first supplement of “Partial Bibliography of Virus Diseases 
of Plants’^ is presented to the students of virus diseases of plants^ 
hoping that it will make the original more useful. 

After the publication of the above-mentioned work, we have been 
favored by a great number of investigators on virus with advices, 
corrections and contribution of papers for which we very sincerely 
thank all of them. We appreciate the many encouraging letters that 
we have received from many students interested in virus disease in- 
vestigations. 

It is materially impossible to locate and collect all the literature 
with our limited library facilities. There may be errors in this sup- 
plement as well as in the original ; therefore, we will appreciate the 
cooperation of workers who may be interested in succeeding sup- 
plements. Please call our attention to errors, omissions, etc., and 
send us new papers for citation. 

Address correspondence to the Junior author. 

This supplement contains: 

1. First Supplement to Partial bibliography of virus diseases 

of plants. 

2. Index to this Supplement. 

3. 1st Appendix. — Index to Partial bibliography of vims dis- 

eases of plants. 

4. 2nd Appendix. — ^Authors' Index of Partial bibliography 

of virus diseases of plants. 

5. 3rd Appendix. — Errata to Partial bibliography of virus 

diseases of plants. 


Joum. Agric. UniT. Puerto Rico 18(1— 2> : 1-410, 19S4. 
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Afzal, Husain M. 

A note on a growth abnormality of Punjab — American cottons. 
Indian Jonni, Agric. Sen 3(5): 933, 1933. 

Report on a disorder of cotton wMcR was first noticed in 1930 in 
the Canal Colonies of the Punjab and which reappeared with great 
severity in 1932. The varieties affected are American. The author 
states that the disease has great similarity to ^ ^ stenosis ^ ^ reported 
by O. F. Cook from Haitian cotton. He attributes the disease to a 
virus and gives description. 

Ainsworth, G. C. 

Virus diseavse investigations. Expt. & Ees. Stat. Nursery & 
Mark. Gard. Indus. Devel. Soe. Ghesliunt. Ann. Rpt. 18 : 39- 
45, 1933. 

Berkeley, G[raven] H[ugh] & Caldwell, John 

A comparison of Englisli and Canadian tomato virus diseases. 
Alin. Appl. Biol. 21(4) : 566-580. 1934. 

After a comparative study of Canadian and English tomato diseases 
it was found that the commoner tomato virus diseases occur in both 
countries. Tomato streak caused by the same single virus occurs in 
both countries, but streak due to a mixed virus infection appears to 
be more common in Canada. Several virus diseases with their causal 
viruses are described. 


A comparison of certain English and Canadian potato viruses 
found infecting tomatoes. Ann. Appl. Biol. 21(4): 581- 
587, 1934. 

The author compared potato viruses isolated from Canadian tomato 
material. The different viruses which corresponded to the mild and 
virulent forms of the latent or '^healthy potato virus were all con- 
sidered to be stratus of potato virus which differed primarily in vir- 
ulence. It was found that immunity against a virulent strain of the 
virus was conferred on tomato plants by inoculation with a mild strain. 


Virus disease investigations. Clieshiint Esper. & Eos. Stat. 
Herf. 19 Ann. Ept. 1933:54-64, 1934. 

This rather extensive report includes interesting data on several virus 
diseases of economic importance as well as on uncultivated host plants. 


Mosaic disease of the cucumber. Ann. Appl. Biol. 22(1) : 
55-67. 1935. 

Cucumber virus No. 1 is closely allied with Johnson’s encumber 
virus No. 1. It is mottle yellow. No. 3 is a green mottle mosaic. 
No. 4 is associated with No. 3. The author describes these viruses 
and the symptoms produced by them. 
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Allen, H, F. 

Causes and effect of dahlia mosaic. Midwest Dahlia News 
2(3) : 6-8, 1934. 

Altson, l[alpli] A[hhey] 

Report on a suspected outbreak of infectious mosaic disease 
among certain canes in the Colony. I & IL Journ. Bd. 
Agric. British Guiana. 18(3) : 216-225, 1925. 

The author reports in Part I an infection of mosaic (infectious 
chlorosis) in a plantation of sugar cane of the variety BH-10(12) 
brought from Barbados 1920 which, as preventing measure, he recom- 
mended to be eradicated. The infection was as high as 80 per cent 
prior to its eradication. In one instance the infection w^as observed 
on Ba. 6032. The author states that in no instance has there been 
any indication of spread to neighboring varieties of canes or to weed 
grasses. He gives a brief general account as to the nature of the 
disease and recommendations to prevent its spread. In Part II he 
reports that the above disease is not infectious and that it is not 
mosaic, giving his evidence and conclusions. 


The spread of cane mosaic in the West Indies. Int. Sugar 
Journ. 27(318) : 293, 1925. 

Eeview of a visit by the author to Jamaica, Costa Pica and Tri- 
nidad. Mosaic of sugar cane is the most serious problem. In some 
cases 100 per cent of the canes are infected. He gives yield and 
cost data. He reports also that up to this date sugar-cane mosaic 
disease has not appeared in British Guiana. 

Ando, H. 

(On dwarf disease of rice plant.) Journ. Jap. Agr. Soc. No. 
347:1-3, 1910. 

Anonymous. 

(Dwarfed rice plant, its causes and control measures). Ja- 
panese Dept. Education. Official Gazette No. 2192 : 231. 
1890. 


(Results of Agricultural Experiments). Nara Agric. Expt. 
Sta. Ann. Rpt. 3: 51-61, 1897. 

Experiments with dwarf disease of rice plant. 


(Experiments with dwarf disease of rice plant. Results of 
Agricultural Expriments). Hyogo Agric. Expt. Sta. Bpt. 
1:68-82, 1895; Rpt. 3:16-18, 1896; Rpt, 5:21-22, 1897; 
Rpt. 7:139-141, 1898; Rpt. 9:121-123, 1899. 
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(Experiments with dwarf disease of rice plant). Hiroshima 
Agric. Expt. Sta. Bull. 7 : 21-39, 1903. 


(Experiments with the leafhopper in Eesults of Experiments 
with insect pests.) Shiga AgrL Expt. Sta. Eeports 1:111- 
169, 1899; 2:1-26, 1900; 3:25-55, 1901; 4:19-65, 1902; 
5:1-37, & (D— (36), 1904; 6:1-43, 1906; 7 & 8:1-43 & 
(1)— (50), 1908. 


(Experiments with dwarf disease. Results of Agricultural 
Experiments). Okayama Agrie. Expt. Sta. Ept. 3:62-70, 
1902; 5:57-64, 1903; 7:51-53, 1904; 11:131-138, 1906; 
13:169-171, 1907; 15:109-111, 1908; 19:69, 1909. 


(On dwarf disease of rice plant). Kyoto Agric. Expt. Sta. 
Sp. Bull, 11, 12 p., 1910. (Eice of the Prefectare of Oka- 
yama Prefecture. 300 p., 1910. 

Biee disease on p. 189-193. 


(Experiments with dwarf disease of rice plant.) Shiga Agric. 
Expt. Sta. Spec. Bull. p. 56-65, 1906. No. 2:35-51, 1910. 


(Dwarf disease of rice plant). Miyazaki Agrie. Expt. Sta. 
Sp. Bull. 5, 26 p., 1915. 


Miyazaki Agric. Expt. Sta. Ann. Epts. 1913:32, 1914; 1914: 
29-30, 1915. 


Shiga Agricultural Experiment Station. Ann. Epts. 1907 : 55- 
59; 1908; 1908:52-56, 1909; 1909:52-54, 1910; 1910:54- 
56, 1911; 1911:58-60, 1912; 1912:75-78, 1913; 1913:128- 
130, 1914; 1914:29-30, 1915; 1915:167-168, 1916. 

Notes on dwarf disease of rice plant. 


Kagoshima Agrie. Expt. Sta. Aim. Epts. 1912:46, 1913; 1913: 
48, 1914; 1914:39-43, 1915; 1915:94, 1916. 


Nagano Agric. Expt. Sta. Ann. Rpt. 1915:130-134, 1916. 
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"Matizado” da canna en Porto Edco (Sugar-cane mosaic in 
Porto Eico). Biol. Min. Agric. Ind. Com. Brasil 8(11); 91, 
1919. 


YamanasM Agric. Expt. Sta. Ann. Epts. 1916:88-91, 1917; 
1917:87-89, 146-147, 1918; 1918:48, 69, 1919; 1919:39, 
1920. 


The degeneration of the potato. Gard. Chron. 76 : 1978, 1924. 
Popular. 


(Imperial Agric. Expt. Sta. Ann. Rpts. 1906: 53-54 ,■ 1909:59; 
1912:29, 1914; 1913-1915:40-41, 1917; 1916:28; 1918; 
1922:68-70, 1924; 1923:33, 1925). 


Historieo do mosaico da canna. (History of cane mosaic). 
Bol. Agric. Bahia, Brasil 1926(4-9) :25, 1926. 


0 mosaico da canna de assucar (Sugar-cane mosaic). Giro. 
Inst. Biol. Def. Brasil, 1926. 


Bureau of Sugar Experiment Station. Fiji Disease. Queens- 
land Agric. Journ. 26 (4) : 280-281, 1926. 


0 mosaico da canna (Cane mosaic). Bol. Agric. Zoot. Vet,, 
Minas Geraes, Brasil, 1(6): 121, 1928. 


(A survey on the distribution of plant diseases and insect pests.) 
Japanese Dept. Agric. & For. Bur. Agric. 2, 341 p., 1929. 
Notes on dwarf disease of rice on page 16-19. 


Department of Botany and Plant Pathology. Oregon Agric. 
Expt. Sta. Director's Bienn. Rpt. 1926-28:97-101, 1930. 

This report includes notes on several virus diseases. 


0 mosaico da canna (Sugar-cane mosaic). 0 Campo, Brasil 
1(1): 135, 1930. 
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0 Biosaico da caima (Sugar-cane mosaic). Mem. Inst. OswaHo 
Cniz, Brasil, 1930. 


0 mosaieo nos eannavieaes de Pernambuco (Mosaic in the fields 
of Pernambuco). Eural Brasil 3(12): 417, 1930. 


0 mosaieo da eanna de assuear (Sugar-cane mosaic). Fazenda 
Fluminense, Brasil 1(6); 18, 1930. 


Mosaic and allied diseases of the potato. Ministr. Agric. & 
Pish. London Adv. Leaflet. 139, 4 p., 1932. 


Insect transmission of spike-disease. Nature 132 : 592-593, 1933. 


Contribution a la connaissance de la maladie de renroulement 
des feiiilles de la ponime de terre. (Contribution to the 
knowldge of the leaf roll disease of potato). Progr. Agric. 
& Vitic. (Montpellier) 100:507-509, 1933. 


Results from imported canes. South African Sugar Journ. 
17(11): 573-575, 577, 1933 

A practice against recognized scientific procedure lias been intro- 
duced on a private farm in South Africa. Corn was planted between 
sugar-cane rows, and it was found that streak infection was reduced. 
It is claimed that the vector of streak Cicadulina mlila prefers to 
feed on com rather than on sugar cane. 


Spotted ivilt of tomatoes. Card. Chron. 93 : 327, 1933. 


Forty-six Annual Report of the Kentucky Agricultural Ex- 
periment Station for the year 1933. Part I, 69 p., 1934. 

This report contains the description of an experiment on tobacco 
mosaic (green and yellow) transmission by trash left in the soil. 


Mayagiiez 28. Puerto Rico Agric. Expt. Sta. Ann. Eept. 1933 ; 
7-10, 1934. 

This variety proved to be highly resistant to mosaic. In a survey 
of several fields, very seldom more than 3 ox 4 per cent infection 'was 
found on Mayagiiez 28 in plots adjoining heavily infested fields. 
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Legislative and administrative measures, Madagascar and 
Dependencies. Internt. Bull. Plant Proet. 8(3) : 56, 1934. 

Oomoso Islands and Madagascar, have been declared infected by 
sugar-cane mosaic and importation of canes from them prohibited. 


Experiment Station notes. South African Sugar Jonrn. 18(1) : 
11-13, 1934. 

Brief notes describing the disease and a warning to farmers in 
varietal susceptibility. 


Tobacco growers. Important notice. The ‘‘Kromnek” disease 
of tobacco. Eliodesia Agric. Journ. 21(1) : 9-10, 1934. 

Brief notes describing the disease and a warning to farmers In- 
order to prevent an epidemic. 

Archibald, E. S. 

Eeport of the acting Dominion botanist. Dorn. Expt. Farm. 
Ann. Ept. 1920:58-64, 1921. 

Notes on bean mosaic on page 62 . 

Artschwager, Ernst F[riedrich] 

Anatomy of the potato plant, with special reference to the on- 
togeny of the vascular system. Journ. Agric. Ees. 14(6): 
221-252, 1918. 

The aim of this study was to make more accurate the knowledge 
regarding the normal structure of the potato plant. The present work 
was undertaken in order to make possible a more rapid progress in 
the study of several important potato diseases such as leaf roll. 

Ashby, S[ydney] F[rancis] 

Tran^slnission of two diseases caused by infective viruses. Trop. 
Agric. (Trinidad) 3: (5)98, 1926. 

In this paper the author makes a brief review of the work done on 
bunchy top of banana occurring in Australia and curl or rosette of 
peanuts in Tanganyika Territory. 

Atanasoff, D[imitr] 

(A new virus disease). Yearbook Uiiiv. Sofia, Fac. Agric. 
11:49-70, 1932. 


(Bitter pit of pome fruits is a virus disease). I Contribution* 
Univ. Sofia, Yearbook. Pae. Agric. 13:1-8, 1934. 
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The author states that an extensive survey of apple orchards and 
nurseries made during the summer of 1933 showed that hitter pit 
of apple, pear and quince is a widely spread malady in Bulgaria. 
Based on ohservations and graft experiments the author believes him- 
self justified in concluding that bitter pit of pome fruits is caused 
by a virus or a group of viruses. 


Old and new vims diseases of trees and shrubs. Phytopath. 
Zeitschr. 8:197-223, 1935. 


Virus disease of citrus. Yearbook Univ. Sofia. Fae. Agri. 1934- 
35, 13:1-42. 1935. 

This paper is a discussion of an infectious chlorosis which the 

author believes to be the same as ^^mal seeeo^^ and blight, or wither- 

tip (not same as Gloeosporiuni Umitticolum) , crinkly leaf, spot mosaic, 
zonate chlorosis, or ring blotch. The author believes all these dis- 
eases to be duo to viruses. He also suspects that Eeichert^s little 

leaf, some of ShamePs bud selections, leprosis, corticosis, brown 
spot, peteea, endoxerosis and membranosis may be due to viruses. 


Mosaic disease of drupaceous fruit trees. Yearbook Univ. Sofia, 
Pae. Agrie., 1934-35, 13:9-42, 1935. 

This paper is a discussion of chlorosis, variegations, mosaics and 
similar symptoms on these fruits which have been reported from va- 
rious parts of the world hut rarely attributed to viruses. The author 
reports cross-inoculation experiments and says: '^The mosaic disease 
of the various stone fruits is intertransmissible and can easily he 
communicated from diseased to healthy trees by budding. Under nat- 
ural conditions it is spread by the plum aphid (AnurapJiis padi) ’ \ 

Austin, M. D., & Martin, H. 

The incorporation of contact insecticides with protective fun- 
gicides. Potato field trials 1930-1932. J. S. E. Agrie. Coll. 
Wye. No. 32, p. 49-58, 1922. 

Eeport of trials in -whieli nieotine or pyrethrrmi was incorporated 
in the blight spray with the purpose of cheeking aphids on potatoes. 
The aphids are usually carriers of virus diseases. The results were 
successful. 

Badami, V. K., & Venkata Rao, M. G. 

A preliminary report on the varieties of Santalum album in 
Mysore. Mysore Sandal Spike Investigations Committee. 
Bull. 1, 1930. 
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Bailey, M. A. . 

Leaf curl disease of cotton in the Sudan. Empire Cotton Grow- 
ing Rev. 11(4) : 280-288, 1934. 

Data in regard to spread and varietal resistance of leaf curl dis- 
ease of cotton. 


Baker, R. E. D. 

Make stripe disease.’ Trop. Agric. (Trinidad). 10(8): 221, 
1933. 

Eeeord of a disease of sorghum which resembles that on corn. It 
was experimentally transmitted by the leafhopper Feregrinus maydis 
from maize to sorghum with the production of symptoms resembling 
those on sorghum in the field. It was concluded that the two diseases 
are identical. 


Stripe disease of maize. Trop. Agri. (Trinidad). 10(12): 
352, 1933. 

A brief record of experiments which demonstrated that this disease 
is due to a virus and that it is not a stigmonose disease. 

Ball, E[lmer] D[arwiii] 

The leafhopper of the sugar beet and their relation to the 
curly top’’ condition. XJ. S. Dept. Agri. Bur. Ent. Bull. 
66:33-52, 1909. 

Baribeau, [Charles Henii] Bernard 

A disease of the potato. Spindling tuber. Quebec Soc. Proet, 
Plants. 23d & 24th. Ann. Eept. 1930-32:199-200, 1932. 

Popular. 

Barton-Wright, E[ustace], & McBain, Alan 

Possible eliemical nature of tobacco mosaic virus. Nature 132 
(3348) : 1003-1004, 1933. (Trop. Agric. (Trinidad) 11(4): 
101-102, 1934.) 

Annotated in the bibliography page 41. 

, Cockerham, G., & McBain, Alan 

Rept. Director of Res. Scottish Soe. Res. in Plant Breeding 
Ann. Gen. Meeting 26th July, p. 15-17, 1934. 

Eeport of the results obtained so far in regard to this type of work 
done by the authors, 

Bandys, E[duard] 

Pytopatologicke pozndmky VIII (Zarok 1932). Pkytopatbo- 
logical notes Vni (for 1932). Ochrana Eostlin 13(3-4) : 
90-102, 1933. 
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These notes are mainly on virus diseases of several plants, among 
wMeli he mentions a case of potato mosaic on tomato as a record 
in south Moravia; he also reports the occurrence of mosaic on red 
clover and dahlias. This prevalence of mosaics is attributed in part 
to drought conditions and lack of proper fertilization. 

Bawden, P. 0. 

Studies on a virus causing foliar necrosis of tlie potato. Proc. 
Roy. Soc. London. B. 116(799) : 375-395, 1934. 

The author describes a virus which he designates as It is 

the cause of a ^'foliar necrosis and in some varieties a ^^top ne* 
erosis^l However, '^top necrosis may be due to other viruses. Th® 
virus also attacks white bnrley tobacco, tomato, Nicotiana glutinosa^ 
and Dcitura stramoniwm. He failed to secure successful transmission 
by insects. 

Beaiiverie, J[ean- Jules] 

Action dll parasite sur la resistance du cliondriome-plastidome 
sa fragilisation et Talteration de a structure cellulaire. Proc* 
Int. Cong. Plant Sei. Ithaca 1926. 2:1299-1311, 1929. 

A study of cell contents. Does not discuss virus diseases but is of 
interest to students of the subject. 

Beale, Helen Purdy see Purdy Beale, Helen 

Bechhold, H,, & Erbe, F. 

Die Biologic der Kartoffel XYI. Mitteilung. Stiidie iiber die 
Kolloidstruktur der Kartoffelknolle. (The biology of the 
potato, XYI. Studies on the colloid structure of the po- 
tato tuber). Unterschiede zwischen Yital-und Abbauknollen. 
Arb. Biol, Reichsanst. Land u. Porstw. Berlin 20 : 111- 
139. 1932. 

& Schlesinger, M. 

Grosse von Yirus der Mosaikkrankheit der Tabakpflauze. (The 
size of the virus of the mosaic disease of the tobacco plant), 
Pliytopatli. Zeitschr. 6(6) : 627-631, 1933. 

After detailed and prolonged experiments the authors reach th® 
conclusion that the size of particles of tobacco mosaic are about 
50 UP in diameter. They compared it with several animal viruses. 


Enzyme oder Lebewesen? (Enzyme or living entity?.) Kol- 
loid Ztschr. 66(3) : 329-340, 67(1): 66-79, 1934. 

The author discusses the enzymatic conception of the viruses. He 
is against it and in favor of the ^Hiving entity theory. 
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Beckwith^ C [harks] S [toward] 

False blossom. Amer. Cranberry Grow. Assoc. Proc. Ann. 
Meet. 65:25-27, 1935. 

Bell, A[rtliiir] F[raiik] 

Report of tlie Division of Entomology and Pathology. Part of 
34tli Ann. Rpt. of the Bureau of Sugar Experiment Stations 
(Queensland, Australia) pp, 51-72, 1934. 

A part of this report is devoted to diseases of sugar eane including 
tests to determine the effect of chlorotic streak on yields and a progress 
report on the dwarf disease and the Fiji disease. 

Bennett, C[arlyle] W[ilson] 

Plant-tissue relation of the sugar-beet curly-top virus. Journ. 
Res. Agric. 48(8) : 665-701, 1934. 

This rather extensive study gives the author’s observations in ex- 
perimental work. 


Properties of the sugar-beet cuidy-top virus. Phytopathology 
(title) 24 : (10) : 1135, 1934. 

Berkley, 6[arveii] H[ugh] 

Recent advances in the study of tomato streak and mosaie. 
Canadian Hort. 58 : 58-59, 1935. 


Occurrence of ^ Spotted wilt” of tomato in Ontario. Scient. 
Agric. 15(6) : 387-392, 1935. 

Account of this disease reported to have occurred in 1931 and studied 
in 1934. Symptoms are described and control measures suggested, 

Bewley, W[illiam] F[leming] & Corbett, W, 

Mosaic disease of the tomato. Expt. & Res. Sta. Nursery & 
Market Gard. Indust. Bevel. Soc. Turner's Hill, Cheshunt, 
Hort. Ann. Rpt. 16 : 56-62, 1930. 

In this report the authors describe the disease and its behaviour. 
Also the cultural practices by which the growing tip is removed in- 
ducing secondary infections. Two types of the disease are common — 
ordinary and aucuba mosaic. The last mentioned was transmitted to 
tobacco which shows symptoms very similar to those of Boli tobacco 
affected by the one known as Rotterdam B. disease. 


Tomatoes ; cultivation, diseases, and pests. Min. Agric. & Fish,. 
Bull. 77, 71 p., 1934. 


Virus diseases of tomatoes are discussed in this bulletin. 
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Birkeland, Jorgen M. 

Pliotodynamie action of methylene blue on plant viruses. Sci- 
ence n.s. 80(2077) : 357-358, 1934. 

Brief article in wMcL tLe author reviews the work done on the 
subject in regard to animal viruses. Reports very briefly on an ex- 
periment with plant viruses of different types. In conclusion he 
states that from these experiments it would seem that in general, 
plant viruses are more resistant to the photodynamic action of dyes 
than are animal viruses or bacteriophages. 

Eitancourt, A[gegislan] 

0 mosaieo e '^streak disease’’ (Mosaic and streak disease). 
Cliaracas o Quintaes (Brasil) 34(5)453, 1926. 


Protozoarios do inosaico (Protozoa of mosaic). Eev. Agric. 
Piracicaba, Brasil 3(1) : 37, 1928. 

A criticism of the protozoan theory of sugar-cane mosaic as given 
by Avema-Sacea. 

& Grillo, H. V. s. 

A clilorose zonada unia nova doenea dos citrus. (A zonal 
chlorosis, a new citrus disease.) Arch. Inst. Biol. Sao Paulo 
5:245-250, 1934. 

Black, L. M. 

The potato yellow dwarf disease. Amer. Potato Jouru. 11(6) : 
148-152, 1934. 

Potato yellow dwarf is transmissible by stem grafting. The clover 
leaf-hopper, AgalUa sanguinolenta Prov. is the only vector known. 
The incubation period in the plant is variable,* whether transmission 
was by grafting or by insect inoculation the incubation averaged 
40 days. The virus overwinters in two or more ways: (1) in the 
potato tuber and (2) in the clover leaf hopper or in some host other 
than the potato. 


A mosaic on cabbage in Wisconsin. Piiytopatbology (Abstract) 
25(1): 6, 1935. 

Blattny, C[tibor Eugen Marie Karel] 

Jde u mosaiky Eevy Viuue o jediny virus? (Is only one virus 
involved in vine mosaic?) Oehrana Eostlin 13(3-4): 104- 
115, 1933. 

Eeport o£ three year grafting experiments to study the nature of 
vine mosaic in CzeehoslovaMa. The results are given in tabular form, 
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they lead the author to believe that there are two different viriisea 
ill the mosaic of the vine occurring in Ms country. 

The experiments indicate that this virus disease is distinct from 
' ^ roncet ’ \ 


Vertikaini rozsireni virovych ckorob. (Vertical spread of virus 
diseases). Oclirana Rostlin 13(3-4) :145, 1933. 

The author in a short note reports the spread of virus diseases up 
to an altitude of about 1,550 meters above sea level. Among those 
mentioned are potatoes, Urtiea dioica and Beriberis vulgaris. 


Virove clioroby Pelargonii (Virus disease of Pelargonium). 
Oebrana Rostlin 13(3-4) : 145, 1933. 

A short note reporting at least two virus diseases of pelargoniums 
ill addition to leaf curl, existing in Czechoslovakia. Description of 
the diseases is given. 


Mosaika na Celeru {Apium gra^eolens). (Mosaic of celery. 
{Apiim graveolens.) Oelirana Rostlin 13(3-4) : 145-146, 
1933. 

Brief note reporting for the first time celery mosaic in Czechoslo- 
vakia. The outbreak appeared to be correlated with the prevalence 
on the crop of the insect Chlorita flavescens, Celeriac planted in close 
proximity to diseased celery plants did not contract the disease. 

Bodine, E. W. 

Occurrence of peach mosaic in Colorado. Plant Disease Re- 
porter 18(10) : 123, 1934. 

A severe outbreak of peach mosaic, first recorded from Texas, is 
reported from Mesa County, Colorado, where some of the orchards 
contain up to 100 per cent infected trees. Eradication work is in 
progress. 

Bohme, R. W. 

Das Vorkommen von Virosen auf dem Dahlemer Versuebs- 
felde. (The occurrence of viruses on the Dahlem experimental 
field). Arb. Biol. Reichsanst. fur Land-und Porstwirtseh ; 
21(1): 1-58, 1934. 

Continuation of previous experimental work. In this paper the 
author gives a very comprehensive account of his observations on the 
nature of the virus diseases of potatoes. 

Bokura, U. 

(Dwarf disase of rice plant). Journ. Japanese Agric, Soc. 
593:56-59,1930. 
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Bolley, H. L. 

Methods of detecting mosaic being studied in North Dakota. 
Potato News Bull. 1(10) : 220-221, 1930. 

Popular* 

Boning-Seubert, E. 

Die Mosaikkrankheit der Gmken. (The mosaic disease of 
cucumber) . Prakt. Blatter fiir Pflanzenbau & Pflanzensehutz 
11(9-10) : 291-321, 1933-34. 

A popular account based on American investigations and literature. 

Booberg, K. G*. 

Over het gebruik van gelestrepenziek plant material. (On tke 
use of yollow stripe-diseased planting materia). Arcli, voor 
Suikerind. Nederl. — Indm. Oeel I. 42(10)) : 319-331, 1934. 

This article is a study of statistical data on tlie transmission of 
sugar-cane mosaic disease, well tabulated and discussed. The author 
makes distinction on ^MiahHity^' to infection and ^ ^ susceptibility ^ ^ 
in connection with mosaic. He states that, due to the use of re- 
sistant POJ-2878 variety, sugar-cane mosaic became a minor problem, 
but on account of the recent planting of very susceptible varieties 
it has become prominent once more. 

Bouffll, F. 

Contribution a Tetude de deux maladies de I’arachide. I. H. 
(Contribution to the study of two peanut diseases. I. II.) 
Bull. Mens. FAgence Eeon. FAfrique Oecid. Prance 14:3-6, 
1933. 

Bouriquet, G. 

Les, maladies du Tabac a Madagascar. (Tobacco diseases in 
Madagascar.) Ann, Cryptog. Exot. 7(2): 97-112. 1934. 

This report includes some tobacco rims diseases. 

Boysea-Jensen, P. 

Die Stoffproduktion der Pflanze (Blattrollkrankheit) . Jena, 
108 p., 1932. 

Brandes, E[lmer] W[alker] & Coons, G[eorge] H[erbert] 

Beet crop problems; science helps find the answers. Facts 
About Sugar 29(3) : 83-85, (4) : 117-121, 1934. 

In this account sugar-beet curly top disease is discussed. 

Brehmer, G[ustav] von 

Uber die Viruskrankbeiten verschiedener Kulturpflanzn. (Virus 
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diseases of different cultivated plants). Eapp. 2 Congr. 
Intern. Pathol. Comp. Paris 1 : 360-362, 1931. 


Snr les maladies a virus de diverses plants cultivees. (On virus 
diseases of dilferent cultivated plants.) Compt. Rend. 2 
Congr. Int. Pathol. Comp. Paris 2:433-434, 1931. 

Brierley, Philip 

Dahlia mosaic and its relation to stunt. Canada, Plor. 29 : 4 
9, 16, 1934. 


Streak, a virus disease of roses. Phytopathology (Abstract) 
25(1): 7, 1935. 


Symptoms of rose mosaic. Phytopathology (Abstract) 25(1) : 
8, 1935. 

Brierley, W[illiain] B[roadhurst] 

Discussion on ‘‘Ultra-Microscopic Viruses”, Proc. Roy. Soc. 
B 104:558-559, 1929. 

The author states that ^^the plant pathologist does not attach any- 
thing like as much importance to ultra-microscopic characters as the 
animal pathologist ’ ^ He emphasizes the importance of the studies 
on insect transmission and the differences in strains of Yiruses. 

Brown B[enjainin] A[rthur] 

Mosaic versus leafroll. Amer, Potato Journ. 3(4) : 121-122, 1926. 

Popular. 

Biishnell, John 

Do potato varieties degenerate in warm climates f Amer. Potato 
Journ. 5(8): 245-246, 1928. 

Answered in the affirmative although the author does not deny that 
virus diseases are important factors. 

Butler, E[dwin] J[ohn] 

Views on the “spike” disease in sandalwood. Reported by M. 
Mutliannab. 6 p. 1904. 

A review of the subject. 

Some relations betTOen vegetable and human pathology. Trans. 
Eoy. Soe. Trop. Med. Hyg. 15:203-211, 1922. 

Includes a comparison of plant and animal virus diseases. 
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Eesolution passed by tlie Fifth International Botanical Con- 
gress, Cambridge, England, August 1930. Phytopatli. Zeitschr„ 
4(2) : 225-226, 1931. 

This resolutioa was passed with tentative suggestions for activities 
of the International Committee on the naming and description of 
plant virus diseases. 

Butler, ©[rmond Eourke] 

How often should the potato grower renew his stock? New 
Hampshire Agric. Expt. Sta. Circ. 45, 8 p., 1934. 

Popular suggestions to farmers giving information in regard to 
potato leafroll and mosaic diseases. 

Caldwell, John 

The movement of the virus agent in the plant. Deux Cong, 
Int. Path. Comp. Paris 1931. II Comptes Eend. et Comm, 
p. 480, 1931. 

A brief note. 


Possible chemical nature of tobacco mosaic virus. Nature 133 
(3353) : 177, 1934. 

The author agrees with Barton-Wright and McBain findings of 
tobaeco'mosaie virus in the crystalline part of the mixed phosphate 
element precipitated from the juiee of inoculated Nicotiana gluUnosa 
plants, hut the amount declines progressively with each successive 
washing. He gives many data of his observations and conclusions. 
The virus in the crystals is nothing more than an impurity and the 
absence of any specific relation between the crystals and the virua 
is readily demonstrated. 


The control of virus diseases of the tomato, Journ. Min. Agric, 
41(8) : 743-749, 1934. 

Popular account in regard to virus diseases of tomato in green'- 
houses. Gives brief descriptions of tomato mosaic, streak, spotted 
wilt, aucuba mosaic and double virus’^ streak. Gives some data on 
transmission and recommendations for control. 


On the interactions of two strains of a plant virus : experiments 
on induced immunity in plants. Proc. Eoy. Soc, B117 : 120- 
139, 1935. 

Beport of experiments with yellow mosaic of tomatoes. 
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Spurious cucumber '"mosaic” due to copper poisoning. Jourm 
Min. Agric. Gt. Brit. 42 : 97-98, 1935. 

Popular. 


The physiology of virus diseases in plants. VII. Experiments 
on the purification of the virus of yellow mosaic of tomato. 
Ann. Appl. Biol. 22(1) : 68-85. 1935. 

This paper gives the results of experiments. The author did not 
find any evidence that the virus could be recovered in a crystaEine 
form. Yiruliferous material always contained traces of organic ni* 
trogen. The virus is active over a wid[e range of pH from 2.0 to 10.5. 

Calmisan, Melanio R. 

A suspected "mosaic” of Abaca in the Philippines. The Philip- 
pines Journ. Agric. 5 (4) : 255-256, 1934. 

A record of a new disease. 

Campbell, A. H. 

Virus diseases of Dahlias. The Dahlia Yearbook 1934:1^23, 
1934. 

Descriptions of dahlia mosaic, streak and spotted wilt. The paper 
gives practical directions for their control. 

Came, W [alter] M[iUard,] Martin, D. 

Apple investigations in Tasmania : miscellaneous notes. Journ. 
Australian Council Sci. & Indus. Res. 7 (4) : 203-214, 1934. 

1. The virus theory of bitter pit. 2. Crinkle in apples. 3. Water- 
core breakdown. 4. The correlation of refractive index and freezing 
point depression. 

Carpenter, C[larence] W[inard] 

Pathology: Ann. Rpt. Comm, in charge of the Expt. Sta. for 
the year ending September 30th, 1933. Proc. H. S. P. A, 
53 Ann. Meeting 1934, p. 24-35, 1934. 

In an experiment the author kept mosaic leaves of sugar cane of 
variety Ba-11569 for 10 minutes at a temperature ranging from 52* 
to 56° 0. and attempts were then made to transmit the disease from 
these leaves to healthy ones of the same variety using Seines needle 
prick method; the results of these inoculations indicated that the 
thermal death point of the virus lies btween 53° and 54° 0. Knife 
transmission of mosaic has been conducted with susceptible varieties^ 
Chlorotic streak developed rapidly on sugar-cane fields after floods 
during storms. Studies of the phenomenon are in progress. 
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Carter^ Walter, & Orawford, R[a 3 rmoiid] F[rank] 

EuteMh' tenellus (Baker) as a factor in the production of 
nicotine for insecticidal purposes. Journ. Econ. Ent 22 ( 1 ): 
158 - 160 , 1929. 

Report of observations made by tlie writers including their observa- 
tions in regard to curly-top of beets. 

Castolla, P. de 

Conrt-noue — a mysterious vine disease. Journ. Dept. Agric. 
Victoria 32(6) : 298-301, 1934. 

The author states that recovery from this disease is more common 
ill Australia than in Europe. Discusses the different theories about 
the real nature of this disease with special reference to the recent 
paper by Viala and Marsaics attributing the majority of the cases 
to the fungus, Pumilus medullae. 

Cation, Donald. 

Peach mosaic. Phytopathology 24(12) : 1380, 1381, 1934. 

The disease was transmitted by budding although the buds died. 
The symptoms appear during low temperatures of 40° to 50° P. but 
not at 75° F. 

Cayley, Dorothy M. 

Panachure infectieuse (breaking) des tulipes. (Infectious va- 
riegation (breaking) of tulips.) Deux. Cong. Int. Path, 
Comp. Paris 1931. II Compt. Rend, et Comm. p. 446-447, 
1931. 

A brief review. 

Chamberlain, E. E, 

Tomato mosaic. Its appearance, cause, and preventive treat- 
ment. New Zealand Journ. Agrie. 48(6) : 344-351, 1934. 

Report on the occurrence of tomato mosaic (ordinary and aucuba) 
in New Zealand. General discussion on the subject of a semi-popular 
character. 


A virus disase of strawberries in New Zealand. New Zealand 
Journ. Agric. 49(4) : 226-231, 1934. 

It is stated that a virus disease is one of the causes of degeneration 
of strawberries in New Zealand. The author gives description of 
the symptoms of the disease. The aphis Ca^ntophoms fragariae Theo 
is the vector. 
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Narrow-leaf a virus disease of tomatoes. New Zealand Journ. 
Agric. 49(5) : 257-263, 1934. 

A preliminary paper. 

Chandler, W. H., Hoadland, D. R., & Hibbard, P. L, 

Little-leaf or rosette of fruit trees. II Effect of zinc and other 
treatments. Proc. Amer. Soc. Hort, Sei. 29:255-263, 1933. 

Chester, Kenneth, S. 

Specific quantitative neutralization of the viruses of tobacco 
mosaic, tobacco ring spot, and cucumber mosaic by immune 
sera. Phytopathology 24(11) : 1180-1202, 1934. 

Brief review of other workers on the subject and the literature so 
far. A detailed account of his studies and observations. 


Serological evidence in the study of the relationships of certain 
plant viruses. Phytopathology (Abstract) 25(1): 10, 1935. 

Chittenden, F. J. 

Mosaic disease of narcissi. Daffodil Year Book, Roy. Hort. Soc. 
1933 : 72-73, 1934. 

Christoff, Alexander [Cristow.] 

Mosaikkrankheit Oder Virus-Chlorose bei Apfeln. Bine neue 
Virus-Krankheit. (Mosaic disease or virus chlorosis in ap- 
ples. A new virus disease.) Phytopath. Zeitseh. 7(6) : 521- 
536, 1934. 

Beports a new virus disease of apples and other fruit trees, in- 
cluding pear, quince, apricot, peach and plnra. Of oceurrenee and ob- 
sexwations made since 1930 by the author in Bulgarian nurseries. Tiie 
author also states that ho has observed the occurrence of mosaic on 
a large number of other Bosaceous hosts besides those mentioned 
above,* almond, cherry (Pmnm cerasm, P. avuim)j and wild rose. 
Control measures are suggested. 

Clinch, Phyllis, & Loughnane, James B. 

A study of the crinkle disease of potatoes and its constituent 
or associated viruses. Sei. Proe. Roy. Dublin Soc. n. g. 20 
(27-40) : 567-596, 1933. 

Descriptions of several virus diseases, A thorough account of the 
authors^ observations based on experiments in intertransmission of 
these virus diseases artificially and by means of the aphid M^ms 
persioae. 
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Clinton, G[eorge] P[erkins] & McCormick, Florence, A. 

Tokaceo mosaic. Connecticut Agric. Bxpt. Sta. Ept. of To- 
bacco Station at Wuilsor, Tobacco Stat. Bull. 10 : 75T-82T, 
1928. 

A popular general account discussed in the following topics: effect 
on host, cause?, known facts of mosaic and preventive measures. 

Oonceioao, C. 

0 mosaico da carma (Cane Mosaic), Fazenda Fluminense, 
Brasil, 1(16): 18, 1930. 

Conners, I. L. 

Thirteentli annual report of the Canadian plant disease survey 
1933. p. MX, 1-75, 103-128, 1934. 

This report contains notes on false blossoms of cranberry. 

Cooley, L. M. 

Control of raspberry viruses. Amer. Nurseryman 61(7) : 7, 1935, 


Source of raspberry mosaic infections and how to get rid of 
them. Proc. New York State Hort. Soc. 80:273-277, 1935. 

Coombs, J. 

Black currant reversion. Gloncestershire Farmer 3 : 83-87, 1935. 

Costa Lima, A[ngelo] M[oreira] 

Sobre o mosaico da canna. (About sugar-cane mosaic). Cha- 
racas e Qliintaes (Brasil) 34(1): 30, 1926. 

Oostantin, Julien [Noel], Lebard, P[aul] & Magrou, J[oseph] 
Influence du sejour en montagne sur la produetivite de la 
Pomme de terre. (Influence of mountainous regions on the 
productivity of potato). Compt. Eend. de Stances de FAcad. 
Sei. 193:902, 1931. 


Preeoeit6 productive et resistance a la degen6rescence- (Prem- 
ature production and resistance to the degeneration) . Compt. 
Rend. Acad. Agric. France 18 : 661-665, 1932. 

A review of work of others on sugar cane. 


Selection practique da la Pomme de terre en plains et en 
montagne en vue de eombattre la degenerescence. Confer- 
ence faite le 20 oetobre (1932) devant la Ligue nationale du 
lutte centre les enmemis des cultures, 5 avenue de 1 ’Opera, 
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a Paris. (Practical selection of potatoes in low and Hgh 
lands with the view of fighting degeneration. Conference 
given on October 20, 1932, before the National League against 
the enemies of crops. Held, at 5 Opera Ave. Paris). 1932. 


^3 volution de nos conceptions sur la degenereseeiiee et la sym- 
biose. (Evolution on our conceptions of the degenerations 
and symbiosis). Ann. Sei. Nat. Bot. 10(15): 1-53, 1933. 

Sereli disease of sugar cane receives some attention in tMs paper, 
but there is very little on the other virus diseases. 

Cowland, J. W. 

Gemra Entomological Section, G. A. E. S. Pinal Eeport on 
experimental work, 1932-33. Gezira Agric. Ees. Serv. Ann. 
Ept. for the year ended 31st December 1933, p. 107-125, 1934. 

Studies of transmission of cotton leaf curl disease by means of 
the white % Bemisia gossypiperda on cotton plants and other host 
plants. 

Crew, P. A. E., & Lamy, R. 

Autosomal colour mosaics in the Budgerigar. Journ. Genetics 
30:235-241, 1935. 

Cristinzio, M. 

La “necrosis” del cuore” dei tubori di Patata. (Heart necrosis 
of potato tubers). Rieerehe, osservazioni ed divulgaziord 
fitopatologieli per la Campania ed il Mezzogiorno (Portici) 
R. Lab. Pat. Veg. Portici 3 : 3-17, 1934. 

Report of tests made on Bohms potato variety affected with heart 
necrosis. Histological examinations were made and the observations 
reported. The author attributes the disease to the action of a virus 
in a localized fom. Classified according to Quanjer under category 
V or pseudo-net necrosis. 

Cunningham, H. S. 

The lily situation, Bermuda Dept. Agric. Bui. 8 : 12-13, 21- 
23, 1929. 

Visited greenhouses in New York. Bound the plants grown from 
Bermuda bulbs of Lilmm ‘harrisU superior to those grown from other 
stock. This is due to eradication of disease (mosaic). The mosaic 
is more marked in low than in high temperatures. 

Currie, J. F. 

The production of high-grade seed potatoes in North Wales. 
Journ. Min. Agric. 40 : 316-326, 1933. 
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Ourzi, M[ario] 

Propieta e natura di vims delle piante. (The properties and 
nature of plant viruses.) Rev. di Biol. 16 ( 2 ) : 335 - 352 , 1934 . 

Discussion on the subject under the three theories that have been 
advanced trying to explain the nature of plant viruses i. e. (1) auto- 
catalytic, (2) microbial, and (3) ultra-microbial. 


Le inalattie da virus delle piante. (Virus disease of plants.) 
Testo della Confrenza tenuta alia riunione dei Tecnici Agricoli 
Fasciti a Udine il 28 inarzo 1933. A-XI ampliato e corredato 
delle documentazione bibliografica, p. 3-51, 1934. 

Daikuhara, G. 

(On dwarf disease of rice plant.) Jonrn. Tokyo Chem. Soc, 
25 : 215-253, 1904. (Imp. Agric. Bxpt. Sta. Bull. 29 : 163-193, 
1904. Journ. Japanese Soc. Agric. 255: 4-8, 1902.) 

Dana, B[liss] F. 

Progress in Investigation of curly top of vegetables. Ann. 
Meeting, Oregon State Hort. Soc. Proe. 49 : 95-99, 1934. 

Popular review of work started in 1928. 


The curly-top disease of vegetables in the Pacific Northwest. 
U. S. Dept. Agric. Bur. Plant Ind. (Mimeograph) 4 pp. 

Appears to be a progress report but gives suggestions for control 
in tomatoes. 

Davidson, J. & Bald, J[aimes] G[rieve] 

Description and bionomics of Franhliniella insularis Franklin 
(Thysanoptera) . Bull. Bnt. Res. 21(3) ; 365-385, 1930. 

Davis, E[obert] L[esley] 

Mayagiiez sugar-cane varieties resistant to mosaic. Intrn, 
Sugar Journ. 34(407) : 434^35, 1932. 

Brief review. 


Report of the plant breeder. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1931-32 : 13-22, 1933. 

Eeport of the results of mosaie-resistant varieties and their distribu- 
tion. in the island. 


Sugar-cane variety POJ 2878 in Puerto Rico. Puerto Rico 
Agric. Expt. Sta. Bull. 35 , 45 p., 1934. 
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Data on yields of POJ 2878 sugar-cane variety planted in some 
district to replace B.H. 10(12) as mosaic-resistant variety. 

Demandt;, E. 

Samenvatting van cle resultaten der vakkenproeven van oogst- 
jaar 1934 over verscliillende onderwerpen. (Summary of the 
results of plot tests during the harvest year 1934 on various 
lines of investigations.) Arch. Suikerindus. Neder. — Indie^ 
Deel 2(26) : 937-946, 1934. 

This report contains a great deal of data in regard to yields of 
mosaic- diseased sugar cane. 

Demaree, J. B., Fowler, E. D., & Crane, H. L. 

Control of pecan rosette with zinc sulfate. Proc. 28th. Ann. 
Cont. Southeastern Pecan Growers’ Assoc, p. 29-37, 1934. 

This is not a virus-disease paper, but as pecan rosette has been 
considered by some investigators as a disease belonging to the virus 
group and the symptoms are so similar we decided to include this 
article which might be of interest to students of the subject. 

Desai, S. V. 

Studies on the natnre of the causative agent of the mosaic 
diseas of tomatoes. Indian Journ. Agric. Sci. 3(4): 626- 
638, 1933. 

Description of experiments to study the nature of the virus of 
tomato mosaic disease. 

Dieselben 

Die Blattrollkrankheit und unsere Kartoffelernten. (The leaf 
roll disease and our potato crop.) Arbt. d/D.L.G. Heft 190, 
1911. 


La maladie de I’enroulement des pommes de terre. (The leaf 
roll disease of potatoes.) Ann. Serv. Bpih. 6:1919. 

I 

Dix, W[alter] 

Ein Beitrag zur Prage des Abbaues der Kartoffel. (A contribu- 
tion to the problem of degeneration in the potato.) Landb. 
Jb. 80(5) : 769-809, 1934. 

A detailed account of the experiments conducted hy the author at 
the Kiel Experimental and Plant Breeding Institute. .He attributes 
this disorder to alcohol formation in the tuber with consequent re- 
spiratory disturbance and not, at any rate in the first place to virus 
infection. 
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Dobrozrakova, T. L. 

Neparzituye zaboleyanica Kartofelia. (Non parasitic diseases 
of potatoes.) Bolezni Eastenu. Morbi Plantarum 16(2) ? 
121-135, 1927. 

Report of observations and studies of mosaic, aucuba, leafroll, 
crinkle, curly dwarf and necrosis of the parenchyma and the vascular 
tissues. The effect of temi)erature on these diseases is given under 
Leningrad conditions. These studies were based on tuber inoculation 
which were preferred to top inoculations. 

Dodds, H. H., & Fowlie, P, 

Tlie effect of streak disease on tlie ydeld of Uba Cane. Part 11. 
South African Sugar Journ. 18(4) :241, 243, 1934. 

Report on yields of streak disease of sugar cane. Resistant va- 
rieties are recommended as means of control. 

Doolittle, S[ear] P[olydore], & Sumner, C. B. 

Probable occuiTeiice of Australian spotted wilt of tomatoes in 
'Wisconsin. Phytopathology 24(8) : 943-946, 1934. 

Brief account of a disease of tomatoes occurring in Wisconsin, 
which in behaviour, nature and symptoms is very similar to the Aus- 
tralian spotted wilt. 

Dover, 0. & Appanna, M. 

Studies on insect transmission. Entomological investigations 
on the spike disease of sandal. (20). Indian For. Bee. 20 
(1) : 1-25, 1934. 

Data of experimental evidence in insect transmission of spike dis- 
ease of sandal. 


Insect transmission of spike disease. Indian For. 40(7): 505- 
506, 1934. 

The author reports the failure to transmit spike disease of sandal 
by means of Moonia alhimaculata. He is unable to accept the state- 
ment regarding the complete recovery of the infected^' plants. 

Drake, 0. J., Martin, J. N., & Tate, H. D. 

A suggested relationship bet-ween the protoplastic bridges and 
virus diseases in plants. Science 80(2067) :146, 1934. 

The authors base their conclusion in their studies of yellow dwarf 
' of onions. They suggest that the plasmodesma serve as protoplasmic 

bridges in the intercellular movements, not only of solutions and 
other substances of various kinds which have to do with the normal 
functions of the plant, but also of viruses and other disease-producing 
agents as suggested by Samuel. 
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Dubois, P. 

Maladies de degenerescense de la pomiiie de terre. (Degenera- 
tion diseases of tlie potato.) La Vie Agric. & Eiirale 20: 
187, 1922. 

A discussion of mosaic, crinkle and leaf roll. 

Ducomet, Vital 

Les maladies de degenerescense de la pomme de terre. (Tlie 
degeneration diseases of the potato.) Eev. Hist. Nat. AppL 
3(1) : 274-283, 1922. 

A discussion of leafroll, curly dwarf and mosaic as used in dif- 
ferent countries. 

,, & Diehl, R. 

La culture de la pomme de terre en montagne et les maladies 
de degeiierescenee. (Potato cultivation in the mountains and 
degeneration diseases.) Compt. Rend. Acad, d’ Agric. Prance 
20(7): 228-238, 1934. 

From tlie writers’ comparative observations they concluded that the 
influence of the ^^degeneration” diseases on yield was at least as 
marked at the higher altitnde as at the lower. The symptoms were 
more sharply defined in the mountains. In some instances the activity 
of insect vectors of virus diseases was much greater in the low-lying 
localities. 

& 

La culture en montagne et les maladies de degenSreseence de 
la Pomme de terre. (Mountain cultivation and degeneration 
diseases of the potato.) Ann. Agron. 4(3) : 355-372, 1934. 

A more detailed account than the paper above by the same authors. 

Dufrenoy, Jean 

(Biochemical factors of local immunity in plants.) Rpt. & 
Proc. 10th Intern. Hort. Congr. 1932. Soe. Nat. Hort Prance, 
Paris, 1933. 


Les maladies a virus. Rpt. & Proc. 10th Intern. Hort. Congr. 
1932. Soe. Nat. Hort. Prance, Paris, 1933. 

& Dufrenoy, M. L. 

Cytology of plant tissues affected hy viruses. Phytopathology 
24(6): 599-619, 1934. 

The authors discuss the subject and describe their observations in 
comparison with healthy material. A bibliography of 48 titles is 
appended. 



154 THE JOURNAL OP AGRICULTURE OP THE UNIYERSITY OP P. R. 


& Shapovalov, Michael 

Cytologieal changes in the callus of the graft nnion in con- 
nection with cnrly top in tomatoes. Phytopathology 24(10) : 
1116-1118, 1934. 

Brief description of obserTations made by the authors. 


Un virus cles Kenonculacees transmissible au Nicotina tabacwm.. 
(A virus of Eaniinculaceae transmissible to Nicotima taljacum.) 
Comp. Eend. Soc. Biol. (Prance) 117 (30) : 346-348, 1934. 

Brief note reporting a virus of Peonia transmissible to tobacco. 


Le zinc et la eroissance de la Vigne. (Zinc and vine growth.)- 
La Potasse 75:137-139, 1934. 

Gives the successful results obtained in the application of zinc sul- 
phate and potash in cheeking ^ ^ eourt-noue ^ ^ of the vine. This disease 
of obscure natnre is regarded by some authors as of a virus origin 
and very frequently is cited in the virus-diseases literature. 


Ldmmunite des plantes vis-a-vis des maladies a virus. (Plant 
immunity against virus diseases.) Ann. Inst. Pateur 54: 
461-512, 1935. 

Duggar, B[eiijainm] M[inge,] & Livingston, L. G. 

The location and concentration of the virus of tobacco mosaic 
within the cells. Amer. Journ. Bot. (Abstract) 20(10) : 679^ 
1933. 

, & Hollaender, A. 

Irradiation of plant viruses and of micro-organisms with mo- 
nochromatic light. I. The virus of typical tobacco mosaic 
and Serratia marcesoens as influenced by ultraviolet and visible 
light. II. Eesistance to ultraviolet radiation of a plant vims 
as contrasted with vegetable and spore stages of certain bac- 
teria. Journ. Baet. 27(3) *.219-256, 1934. 

Detailed account of the experiments and description of the pro- 
cedure, giving results obtained. 


Thermal inactivation of some tobacco viruses: Standardization^ 
technique and illustrative data. Phytopathology (Abstract) 
25(1): 15, 1935. 

, & Me Alister, D. P. 

Some factors affecting Longevity’^ in Vitro of viruses of to- 
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bacco mosaic and of tobacco ring spot. Phytopathology 
(Abstract) 25(1) : 15, 1935. 

Earle, F[ranMm] S[umner] 

Cane shortage coming. Facts About Sugar 22(44) : 1057, 1927. 

A brief note in wliiclx the caixthor predicts a shortage of cane pro- 
duction in Cuba as a result of the spread of mosaic. 

Eckart, C. P. 

The Fiji disease. Hawaiian Planters’ Rec. 3(4) : 175-176, 1910. 

Brief note warning the planters against the danger of importing 
plants and soil from Fiji. At that time the true cause of the disease 
was not known. 

Emmerez de Oharmoy, D[onald]d’ 

Nouvelle contribution a 1 ’etude du streak. (A new contribu- 
tion to the study of streak.) Rev. Agric. de L’llle de la 
Reiuiion n.s. 39 : 193-202, 1934. 

Results of experimental work. The author describes two forms of 
streak. One of them being destructive. 

Erikkson, Jakob. 

The mycoplasm theory. Is it dispensible or not? Phytopa- 
thology 11(10) : 385-388, 1921. 

This paper is devoted to the mycoplasm theory as applied to para- 
sitic fungi, but at the bottom of page 388 the author states that 
he suspects ^ ' the , occurrence of a mycoplasm symbiosis in the life 
cycle of several other plant pathogens'! He gives a list of parasitic 
fungi and includes tobacco mosaic. 

Esau, Katherine 

Localization of symptoms during the early stages of eurly-top 
infection in the sugar-beet. Phytopathology (Abstract) 24 
(10) : 1144, 1934. 


Autogeny of the phloem in sugar beets affected by the curly- 
top disease. Amer. Journ. Botany. 22(2) : 149-163, 1935. 

The virus causes phloem degeneration, but one or more of the 
primary sieve tubes differentiate before degenerations becomes per- 
ceptible. Pericycle or phloem parenchyma becomes hypertrophied and 
dies, that is primary hypertrophy and primary necrosis. Cells some 
distance from sieve tubbs are stimulated to growth and division; 
that is hyperplasia. A large number of the hyperplastic cells undergo 
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changes characteristic of differentiating sieve tubes, develop slime 
bodies and plastids; and both slime bodies and nuclei degenerate. 
The cytoplasm is reduced in amount and the cell walls thicken. 

Fawcett, 6[eorg*e] L[orenzo] 

El enrolamiento de las liojas de la tomatera. (Leaf rolling of 
the tomato jilant.) Eev. Ind. Agrie. Tncnman 20(3“4):49- 
54, 1924. 

Agallia stricticollis, which transmits beet curly top in Argentine 
is capable of transmitting a disease of tomatoes resembling leaf roll 
if allowed to feed on tomatoes after feeding on diseased beet. Con- 
clusions drawn from cage tests, 

Fawcett, H[oward] S[amiiel] 

Is psorosis of Citrus a virus disease f Phytopathology 24(6); 
659-668, 1934. 

Description of symptoms of psorosis appearing as a mosaie-like 
disease affecting young leaves of citrus which was discovered in May 
1933. The author believes, based on experimental and observational 
evidence, that the disease belongs to the virus group. 

Folsom, Donald 

Important papers published during the past year on degenera- 
tion or virus diseases of the potato. Proc. Potato Assoc. 
Amer. p. 29-33, 1922. 


The effect of difference in region upon the natural spread of 
potato degeneration diseases. Agrie. Bull. Bermuda 4(7) : 
5-6, 1925. 

A r%um6 of paper by Schultz and Folsom in Journ. Agrie. Bes. 
30(6): 1925. 


Tuber-unit seed plots in Maine. 1925. Potato News Bull. 2 
(8) : 304-305, 1925. 

Fopular. 


Is uniformity of potato seed certification rules possible and 
desirable. Amer. Potato Journ. 3:377-378, 380, 382, 1926. 


Die Kartoffelanerkennung in den Vereingten Staaten von Nord- 
america. (The certifying of seed potatoes in the United 
States). Ulus. Landw. Zeitung 47:43-46, 1927. 

A review of Folsom ^s work by Dr. H. W. WoHenweber. 
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Comparison of ‘riiealtliy’’ Green Mountain Strains and tuber 
lines in Maine. Proc. of the 17 Annual Meeting of the Potato 
Asso. of America. December 1930. 

Popular. 


Potato virus diseases in 1932. Amer. Potato Journ. 10(11); 
224-233, 1933. 

Review of recent American and European literature on potato virus 
diseases. 


Potato virus diseases in 1933. Amer. Potato Journ. 11(9) :235- 
242, 1934. 

A summary of 133 papers. (1) An unusually large number of 
publications; (2) NTaming and classifications of virus diseases fai 
from solution; (3) Experimental transmission and field observations 
have given new light on insects; (4) Natural dissemination varies 
with location; (5) .Knowledge of geographical distribution increasing} 
(6) Some German workers still claim .that virus diseases are due to 
growing conditions; (7) Virus diseases are important factors in seed 
improvement; (8) Tuber-indexing impractical without growing tha 
plants; (9) Scientific knowledge of physiology increasing; (10) Data 
on yields increasing; (11) Progress in seed plot studies; (12) Seed 
free from masked mosaic and streak increasing; (13) New data on 
many diseases; (14) Psyllid yellow not proved to be a virus; (15) 
Cause of Giant Hill unsolved; (16) Some but not all of internal 
discolorations due to a virus, 

Fukushi, TeiMchi 

Plants su^sceptible to dwarf disease of rice plant. Trans. Sap- 
poro Nat. Hist. Soc. 13(3) : 162-166, 1934. 

Report based on a cage and glass-tube experiments of attempted 
transmission of dwarf disease of rice plant to cultivated and wild 
grasses; hosts and the insect vectors are given. 


(The relation between Nepholettix copicalis Motsch. var. cineti- 
ceps Uhler and dwarf disease of rice plant). Agric. and 
Hort. 9:669-676, 879-890, 1091-1094, 1934. 


Studies on the dwarf disease of rice plant. Journ. Fac. Agric. 
Hapkaido Imp. Univ. 37(2) : 41-164, 1934. 

A most complete discussion of the subject in which the author 
gives the history and geographical distribution of the disease, a xe* 
view of the literature, the symptoms and the results of his own 
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work. Intracellular bodies are always present in diseased rice, in 
wheat, rye, Panicwn miliaceumf PcMnochloa cms-galli, sub sp. colona 
var. cduUs and Alopemrus f%lms, but were not found in the insects. 
Ncp'hotcttix apicalis Motseh. yar. cmtieeps Uhl. is the only vector. 
Some individuals are viruliferous while others are not. The progeny 
of infected insects may or may not be viruliferous while those from 
a cross between uninfective females and infective males are non- 
viruliferous. 


(The earliest record of the insect-transmission of virus dis- 
eases.) Journ. Plant Protection. 22(1): 38-45. 1935. 

Gandrup, Joh. 

Yerslag over het jaar 1923 door Dr. W. H. Arisz. Med. Beo- 
soekisch Proefstation 36 : 20, 1924. 

Eefers to ^^kroekoek and krekoh^^ which are probably the same 
as ''Kroeppoek’h 

Garbowski, L[udwik] 

Choroby virusowe Ziemniakow w okresie 1928-1932. (Virus 
diseases of potato during the period 1928-1932.) Prace 
Wydz. Chor. Tosl. Panstw. Inst. Nank. Gosp. Wiejsk. Byd- 
goszczy. 13 : 1-136, 1933. 

Gardner^ Max W [Uliana] & Whipple, 0. 0. 

Spotted wilt of tomatoes, and its transmission by thrips. Phy- 
topathology (Abstract) 24(10) : 1136, 1934. 

, Tompkins, C[liristian] M[ilton] & Whipple, 0. 0. 

Spotted wilt of truck crops and oimamental plants. Phytopa- 
thology (Abstract) 25(1): 17, 1935. 

GMmpu, V. 

Siir les maladies a virus de Nicotiana spp. eii Rumaine. (The 
virus diseases of Nicotiana in Rumania). Compt. Rend. 2 
Congr. Intern. Pathol. Comp. Paris, 2 : 453-456, 1931. 

Giddings, N[ahum] J[aines] 

Testing sugar beets for resistance to curly-top. Phytopathology 
(title) 24(10): 1135, 1934. 

Gig^nte, Roberto 

Risultati di un espirieiiza suU ereditarieta della maculature in- 
terna dei tuberi di patata. (Results of an experiment on 
the hereditary nature of internal spotting of potato tubers). 
Boll. R. Staz. Pat. Veg. ns. 12(3) : 275-277, 1932. 
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Report of the results of au experiment with, potato affected with a 
disease which resembles hereditary spotting. The plants did not show 
the symptoms of the disease but the tubers were affected. The com 
dition is considered to be a -virus disease due to the pseudo-net necrosis 
virus of Quanjcr, and transmitted by Mysus persicae. 


Nota prelimiiiaire siilla ^‘Necrosi del eiiore” del tuberi di patata. 
(Preliminary note on the heart necrosis of the potato tuher.) 
Boll. E. Staz. Patol, Veg. n. s. 13:155-159, 1933. 


Un easo di elevata recettivita per le malattie da virus presentato 
da piante di patata provenienti da riproduzione sessuale. 
(A case of high receptivity to the virus disease shown by 
potato plants produced hy asexual reproduction.) Boll. E. 
Staz. Pat. Veg. 14(3) : 334-338, 1934. 

^^The behaviour of potato cultures, sexually and agamically re- 
produced, against virus diseases is described. The plants obtained 
from seed have shown a great susceptibility to virus diseases in com- 
parison with the plants obtained from tubers of the variety ^Bianca 
di Comoh It appears from this that in some cases it is easier and 
quicker to obtain an improvement from the selection made from tubers 
than with sexual reproduction.’’ 

Gilbert, A[lfred] H[olley] 

Spindling-tuber. A new potato disease. Vermont Agric. Ext. 
Ser, Oire. 28, 1923. 

Popular. 

Gladwin, Fred E. 

A non-parasitic malady of the vine. New York (Geneva) 
Agric. Bxpt. Sta. Bull. 449:99-110, 1918. 

Account of a disorder of the vine occurring in the experimental 
grounds. The author does not regard it as a virus disease, but its 
symptoms are characteristic of diseases belonging to this group. 

Goes, 0[scar] C[ampos] 

0 mosaieo como factor de perturbacao economica. (Mosaic as 
a factor in economic perturbation). Est. Expt. Barreiros. 
Brasil, 1930. 

Goidanich, G. 

Eicerehe sul ‘‘deperimento” dei Susini. (Eesearches on the 
plum wilt.) Boll. Staz. Pat. Veg. Rome, n.s. 14(3): 339- 
381, 1934. 
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This disease is not attributed to a virus by the author, but due 
to the similarity of the symptoms described for other phloem necrosis 
of virus origin we decided to include it. 

Graiiigerj J[ohii] 

Some economic aspects of virus diseases in potatoes. The Nat- 
uralist pp. 151-153, 1933. 

This is a brief paper showing the heavy losses in the potato crop 
of England as a result of virus diseases. 

Griaber, L. P. & Sprague, V. Gr. 

Alfalfa yelloAvs. Science n.s. 78(2026) : 385-386, 1933. 

This disease is due to insect injury. It is mentioned here because 
the name yellows’^ may mislead. Some persons who have not seen 
the paper may suppose that the disease is due to a virus. 

Gram, Ernst 

II Filtrabelsygdomme lios. Planter. (Filterable virus of plants.) 
Nordiske Jordbrngsforskeres Kongres i Oslo 1926, Nordisk 
Jordbrngsforakning Heft 4r-7 ; 681-685, 1926. 

Gratia, Andre 

Pluralite, heterogenetie, antonomie antigeniqne des virus des 
plantes et des bacteriophages. (Multiplicity, heterogeneity, 
antigenic autonomy of the virus of plants and bacterio- 
phages.) Compt. Rend. Soc. Biol. 114:1382-1383, 1933. 


Des analogies entre les virus des plantes et les bacteriophages; 
rapprochement avec les tumeurs. (Analogies among plant 
viruses and bacteriophages; comparison with the tnmors.) 
Compt. Rend. Soc. Biol. 115 : 189-192, 1934. 

A brief discussion from the medical viewpoint. 

, & Manil, P. 

Differenciation serologique des virus X et, Y de la Pomme de 
terre ehez les plantes-infectees ou portenses de ees virus. 
(The serological differentiation of the X and Y potato viruses 
among plants infected by these viruses or carriers of them.) 
Compt. Rend. Soc. Biol. 117(31) : 490-492, 1934. 

In continuation of previous work of the senior author they prepared 
sera from potatoes from different sources. The experimental results 
obtained are discussed. 


Les complexes de virus des plantes et la methode serologique. 
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(Tlie complexes of plant viruses and the serological method.) 

„ Compt. Rend, Soc. Biol. 117(31) : 493-494, 1934. 

Brief account of experimental results obtained in trying to separate 
the complex of virus by serological methods following the technique 
in vogue with certain bacteriophages. 

& Manil, P. 

Be quelques echees de la methode serologique appliquee aux 
virus des plantes. (On some failures of the serological 
method applied to plant viruses.) Comp. Rend. Soe. BioLj 
Paris, 118(4): 379-381, 1935. 

Report of the negative results in serological experiments with a 
differential view point. The authors ascribe such failures to the niix- 
ture of viruses with divergent antigenic properties. 

Graves, G. E, 

The spindle tuber disease in Irish potatoes. Bienn. Eept. 
Kansas State Hort. Soc. 39 : 146-148, 1928. 

Popular. 

Green, D, E. 

The virus of spotted wilt in Gloxinias. Gard. Chron. 96(2488) : 
159, 1934. 

Note reporting Glosckiia specdosa, Vi&ia faba, and ComolvvMs ar- 
uensis as hosts for the tomato spotted wilt virus. 

Gulley, A. G. 

The results of legal efforts to remove peach yellows. Trans. 
Peninsula Hort. Soe. p). 73-75, 1896. 

A discussion primarily of costs. 

Gulyas, Antal 

A dohanylevel elzalagosod4sa es a mosaikbetegs6g. Magyar 
Nemzeti Konyv-Debrecen p. 21-28, n. d. 

Guyot, A. L. 

Essais de lutte praetique centre la chlorose de Pecher. (Test 
on the practical control of peach chlorosis). Rev. Path. Veg. 
& D Knt. Agric. 13 : 66-69, 1926. 

Hall, Prank H. 

Some disappointing seed potatoes. New York (Geneva) Agric. 
Expt. Sta. Bull. 422, (Popular Edition) 8 p.," 1916. ‘ 

This is a brief review of Bulletin No. 422 of the same institution, 
'^Observations on some degenerate strains of potatoes'^, by P. 0. 
Stewart. 
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Hamilton, Iff. A. 

Further experiments on the artificial feeding of Myzus persicae 
(Siilz.) Ann, Appl. Biol. 22(2) : 243-258, 1935. 

This paper is not a discussion of virus diseases, hut it is of in- 
terest heeause the insect is a vector of virus diseases. 

Hansen, Henning P. 

Inhei’itanee of resistance to plant diseases caused by fungi, bac- 
teria and vira. A collective review with a bibliography. 
Yearbook Roy. Veter. & Agric. Coll. Copenhagen, 1934:1- 
74. 1934. 

Hansford, C[lifford] G[erald] 

Annual Report of Mycologist 1933. Uganda Dept. Agric. Ann. 
Rpt. 1933(2) :4&-51, 1934. 

This report includes notes on a serious mosaic disease of Fliaseolus 
sp. and soy-beans. 

Harrenveld, Ph[ilippus] van 

De bibitvoorziening bij de Java-suikerindiistrie in verband met 
de Sereh of zeefvatenziekte. Meded. Proefst. Java Suiker- 
indus. 5, 33 p., 1917. 

Harris, R. V. 

Mosaic disease of the raspberry in Great Britain. I Symptoms 
and varietal susceptibility. Journ. Poniol. & Hort. Sci. 11(3) ; 
237-255, 1934. 

This is a progress report of several years ^ work and investigations 
on the symptomatology of raspberry mosaic in England. 


The ^'degeneration’’ of the str§,wberry. Imp. Br. Fruit Prod. 
Tech. Communication 5 : 11-15, 1934. 

This work includes four different articles. In the second paper 
yellow edge, crinkle and gold disease are briefly discussed. 

Harrison, A. L. 

The eflEeet of mosaic on transpiration of the bean. Phyto- 
pathology (Abstract) 25(1): 18, 1935. 

Hartish, J. 

Stoffwechselphysiologische Untersuehungen iiber die Blattroll- 
krankheit der Kartoffelpflanze. (Metabolic and physiological 
investigations on potato leaf roll.) Planta 22(5) : 692-719, 
1934. 
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Continuation of previous work. The results obtained so fax axe 
surveyed and discussed. Results are given as to his observations on 
healtlo^ and diseased plants in regard to the metabolic process of 
dextrine formation. A preliminar study of the effect of increased 
dextrin production on certain physiological processes, such as assimila- 
tion and respiration, has yielded promising results. 

Heald, F[recierick] D[e Forest] & Burnett, Grover. 

A virus disease of perennial Delphiniums. Bulletin Amer. Del- 
phinium Soc. 2(2): 14-21. 1934. 

This paper reviews the history of this disease, describes the symp- 
toms and gives the results of inoculations of 16 species of wild plants. 

Hill, Helen Denss 

A comparative study of certain tissues of Giant-hill and heaithj?^ 
potato plants. Phytopathology 24(6) : 577-598. 1934. 

The author gives her observations comparing healthy plants with 
giant-hill potato plants. In conclusion sho states that the disorgani- 
zations observed in photosynthetie and conducting tissues of the giant- 
hill plants are of related order though of less degree than the dis- 
organizations reported for plants affected with some other virus dis- 
eases. 

Hino, I. 

(Early important records on phytopathological science in the 
Orient) . Agric. & Hort. 2 : 1223-1232, 1927. 


List of plants susceptible to mosaic and mosaic-like diseases. 
Miyakaki Coll. Agric. & Porst. Bull. 5:99-111. 1933. 


(Teratological ferns caused hy a virus disease.) Journ. Ja- 
panese Bot. 10 : 377-380, 1934. 

Hoggan, Isme A[ld 3 d;h] 

Two viruses of the cucumber mosaic group on tobacco, Ann. 
Appl. Biol, 22(1): 27-36. 1935. 

This paper was prepared fox the purpose of describing two viruses 
of cucumber mosaic group which may or may not have been described. 
(1) A yellow cucumber mosaic virus which appeared during experi- 
ments with tobacco mosaic. (2) A second virus on tobacco appears 
to belong to the same group but shows differences from cucumber 
mosaic virus. 

Holmes, Francis 0 [liver] 

A masked strain of tobacco-mosaic vims. Phytopathology 24 
(8) : 845-873, 1934. 
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Account of a masked strain, of tobacco-mosaic virus. The author 
gives description of symptoms and behavior of the disease. 


Inheritance of ability to localize tobaeco-mosaie virus. Phyto- 
pathology 24(9) : 984-1002, 1934. 

The author states that localization of tobacco mosaic virus in Cap-- 
sicum frutescens was to be determined by a dominant Mendelian factor. 
He describes the effect of tobacco-mosaic virus in plants possessing 
this factor. 


Increase of tobacco mosaic virus in the absence of chlorophyll 
and light. Phytopathology 24(10) : 1125-1126, 1934. 

Brief account of results obtained in laboratory experiment. 

Hopkins, J. C. 

Suspected streak’' disease of maize. Rhodesia Agric. Journ. 
32:234-236, 1935. 

Horne, W[illiani] T[itus] 

Avocado diseases in California. California Agri. Exp. Sta. 
Bull. 585, 72 p., 1934. 

This bulletin on diseases in general contains a description of sun 
blotch (p. 4-6). 

Hungerford, Oha[rle]s W[illiam] 

Calico and russet dwarf disease of potatoes. Idaho Agric. 
Expt. Sta. Ann. Rpt. 1^0:42, 1920. (Idaho Agric. Expt. 
Sta. Bull. 122, 1920.) 

Brief note on calico and russet dwarf disease of potatoes. This 
paper does not attribute the cause of the disease to a virus but sug* 
gests a bacterial origin. 

Hutchins, Lee M[ilo] 

Phony peach. A new and dangerous peach disease. Maryland 
State Hort. Soc. Proc. 34th Ann. Meeting 1932, p. 42-51, 1932. 

Popular. 

Hyslop, G. E. 

Seed production in relation to mosaic diseases. Seed World 
33(13) : 22-24, 1933, 

Popular. 

Imai, Y. 

Studies on the transmission of broad bean mosaic. Trans. Sap- 
poro Nat. Hist. Soc. 13(3) : 241-245, 1934. 
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Aphis nimidSj Maerosiphum pisi and Myms persicae were found to 
be transmiters of mosaic of Vieia faba. Details are given of iiie 
incubation period. Needle inoculations were snecessfnl in transmit- 
ting tlie disease. 

IsMkawa, T. 

(The merit of Hatsn^io Hashimoto, the earliest investigator o£ 
dwarf disease of rice plant.) Joiirn. Plant Protect. 15:218- 
222, 1928. 

lyengaij A. ¥. Yaradaraja 

Goiirtibiitions to the study of the spike disease of SandaL 
(Santaluni alhiipi Linn.) Part XY. The role of plant acids 
in health and disease. Journ. Indian Inst. Sci. 16A(13) ; 
139-152, 1933. 

The author describes methods by which he compared the composition 
of spiked and healthy leaves of Sandal. He gives also the composi- 
tion of both according to his findings. 


Contributions to the study of spike-disease of sandal {Santalum 
album Linn.) XVI. Distribution of arsenic in sandal wood 
treated with sodium arsenite. Journ. Indian Inst. Sci. 17A: 
131-139, 1934. 

Deamination in virus-infected plants. Nature 135(3409) : 345, 
1935. 

This paper is a study of spiked sandal. 

Jag*gar, Ivan C. & Chandler, Norman. 

Big vein, a disease of lettuce, Phytopathology 24(11): 1253- 
1256, 1934. 

This disease was observed by dagger several years ago. The cause 
is not definitely known but the disease has some of the characters 
of the soil borne-mosaie of wheat. 

Jivanna Eao, F. S. 

Spike disease in sandal, I. The virus theory repudiated. 8p. 
Keprint from Hindu. Oct. 17, 1932. 

The author repudiates the virus theory and supports the physiol- 
ogical theory. To support his point of view he gives a review of 
the literature and the studies of other workers so far. 


Spike disease in sandal. 11. Killing of trees condemned. 2p. 
Eeprint from Hindu. Oct. 21, 1932. 
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Brief article. Bisensses the nature of the disease and 

eondemns the practice of killing trees. 


Spike disease in sandal. III. Physiological cause explained. 
2p. Pcprint from Hindu. Dec. 16, 1932. 

The author discusses hneliy the physiology of spiked sandal. 


Correspondence. Spike disease of sandal 2 p. Reprint from 
Madras Agric. Journ. 21(4), 1932. 

Brief notes explaining the physiological theory of spike disease. 

Jochems, S[arah] C [amelia] J[ohannes] 

Overzieiit van de ziekten en plagen der Deli-tabak in het jaar 
1931. Med. Deli-Proefst. 2 ser. 73:16-17, 1932. 

Johnson, Howard W. 

Nature of injury to forage legumes by the potato leafhopper. 
Journ. Agrie. Res. 49(5) : 379-406, 1934. 

This paper is not strictly on virus diseases, but is of interest to 
students on the subject. The author makes some statements of par-* 
ticular interest as ^^all available evidence indicates that the path(r 
logical symptoms caused by the potato leafhopper on forage legumes 
are not due to the transmission of a virus by this insect^ A He in- 
serts a detailed discussion of the pathological changes underlying the 
various .pathological symptoms. 

Johnson, James & Hoggan, Isme A[ldyth] 

A descriptive key for plant viruses. Phytopathology 25(3) s 
328-343. 1935. 

The authors explain the desirability of some system for the das' 
sification based on characters of the viruses rather than on symptoms 
on host plants. They discuss the most important diagnostic characters 
and present a series of tables, the last one being a descriptive key. 

Johnsen, Alfred 

Zur Blattrollkraukheit der Kartoffel. (On the leaf-roll disease 
of potato.) Kartoffel Zeitsek. Kartoffelhanges 13:150, 1933. 


tiber die Reisigkrankheit der Rebe. (On the twig disease of 
the vine.) Der Deutsche Weinbau, 1913(17-20) 10 p., 1933. 

The author describes fully his experiments and observations which 
lead him to conclude that the disease under study is a true virus dis- 
ease. He considers the disease to be due to the same cause as ^^ron- 
cet^^, ^^court-nou6^^, and leaf curl in other countries. 
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Jones, Leon K[ill3y] 

Virus diseases of raspberries in Wasliington. Proe. Washing- 
ton State liort. Assoc. 28 : 279-284, 1932. ■ 

A survey giving brief statements concerning virus diseases on red 
and black raspberries. 


Bed raspberry mosaic. Washington State Coll. Ext. Serv. Circ. 
22, 4 p., 1934. 

A popular discussion of symptoms, cause, importance, distribution 
and control. 

, Anderson, E, J., & Burnett, G[rover] 

The latent virus of potatoes. Phytopath. Zeitseh. 7(1) : 93- 
115, 1934. 

The authors give the results of their experiments and observations 
fully discussed and tabulated. They reach the conclusion that the 
latent or healthy potato vims of American workers is the same 
as X virus of English workers, while the veinbanding virus often as- 
sociated with it corresponds to the Y virus of the English, and that 
Z virus is probably an attenuated form of the Y virus. 


Tobacco mosaic on spinach. Phytopathology (Abstract) 24(10) : 
1142, 1934. 


The rate of spread of the veinbanding on potatoes. Phyto- 
pathology (Abstract) 24(10) : 1144, 1934. 

Jordi, E. 

Di Blattrollkrankheit der Kart off el, (The leaf roll disease of 
potato.) Arhtn. d. Auskunftstelle a. d. Landw. Hochschule 
Eiitti-Zollikofen, 1919. 

Jorstad, I[vaii] 

Melding om plantesykdommer i land-og hagebruket. VIIL 
Sykdommer pa Tomater og Agurkvekster. (Report on plant 
diseases in agriculture and horticulture. VIII. Tomato and 
cucumber diseases.) Landbruksdirektorens Arsmelding, Til- 
leg C, 55 p., 1934, 

Notes on the symptoms, etiology and control of virus diseases of 
tomato and Cueurbitaceae of occurrence in Norway, 

Karatchevsky, I. K. 

(Virus diseases of tomatoes in the Crimea. A year of field 
observations and experiments. In virus diseases of plants in 
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tlie Crimea and tlie Ukraine) State PuTbl. Office for the Cri- 
mea, Simferopol p, 39-58, 1934. 

Detailed descriptiona are reported in this paper of the author’s 
observations in regard to fruit woodiness” of tomato and tobacco 
mosaic (fern leaf). It concludes with an account of wild host in- 
fluence and control measures. 


(Biochemical studies of the '‘stolhiir’’ disease of the tomato. 

In virus diseases of plants in the Crimea and the Ukraine.) 

State Piibl. Office for the Crimea, Simferopol, p. 74-78, 1934. 

^^Stolbur” is the local popular name for the fruit woodiness” 
disease. After discussing the biochemical studies on diseased plants 
concludes that, based on Dunlap’s attempt to classify virus diseases 
according to the C/N ratio in the diseased plants the result appeared 
to support the Russian researches in that tomato ^^stolbur” belongs 
to the yellows” group of virus diseases rather than to the true mo- 
saic group. 


Die Yiruskrankeiten der Tomaten in der Krim. (The virus 
diseases of tomatoes in the Krim.) In Rischkov, Y. L. Yirus- 
krankheiten der pflanzn in der Krim und Ukraina. For- 
shungs Isnt. der Krim & Inst. f. Pflanzenscli. der Ukraine, 
Krimisdat, p. 39-58, 1934. 

Report of observations of the behavior and effect of tomato virus 
diseases. 


Biochemisclie Untersuchung der Tomatenfruch verholzung. In 
Risehkov, Y.L. Yiruskrankheiten der pflanzn in der Krim 
und Ukraina. Porshungs Inst, der Krim & Inst. f. Pflan- 
zensch. der Ukraine, Krimisdat, p. 74-78, 1934. 

. Comparison of healthy and virus-diseased tomatoes in these bio- 

chemical studies. 

Kawamura, T. 

Historical review of X-body, with one example, 1934. 

Kendrick, James B[lair] - 

Cucurbit mosaic transmitted by muskmelon seed. Phytopa- 
thology 34(7) : 820-823, 1934. 

Based on controlled experiments made by the author it was found 
that cucurbit mosaic can be transmitted by muskmelon seed. 
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Keiidieniiis, P. E» 

Waameiiing'eii over Ziekten en plagen bij tabak, lied. Bo- 
soekiseli-ProefstatioB 14:12, 1915. 

Refers to ^^KroepoeL’’ and ^^Knepoh’^ wliieli are prolaMy same 
as ^^Kroepoek’^ 

Kenr, John Y. 

Studies of the occurrence and transmission of virus diseases in 
the genus Abutilon. Bull. Torrey Bot. Club. 61(2): 53-70, 
1934. 

Detail report of the experiments conducted by the author in seed 
transmission and grafting of different species of Ahutilon. The dis« 
ease is transmitted by grafting and very rarely by seeds. 

Klapp, E. L., & Spennemann, F. 

Okologie iind Abbaii der Kartoffel. (Ecology and potato de- 
generation.) Pflanzenban, Pflanzenscbiitz n. Pflanzenznclit 
9(8) : 303-313, 1933. 

Continuation of previous work done by the senior author. Discus- 
sion of theories in regard to degeneration and environmental effect. 

, 

Strielielkranklieit nnd Sckernabban der Kartoffel. Yersaicb. der 
Analyse eines Falls scliwerer, fortsclireitender 'W'ucksstorun- 
gen. (Streak disease pseudo-degeneration of the potato. An 
attempted analysis of a case of severe, progressive growth 
disturbances.) Pflanzenbau 11(2) : 67-68, 1934. 

Report of four years’ investigation on the study of the failure of 
certain potato varieties. The authors believe that it is due to the 
combined effects of adverse environmental conditions acting on an 
impaired constitution. They regard the influence of virus diseases, 
if present, of minor importance, 

BHinkowski, M. 

Der Kartoffelabban und seine Diagnose. (Potato degeneration 
and its diagnosis.) Die Umschau 37 : 198-202, 1933. 

Knowlton, George F[ra]iklin] 

Beet leafhopper notes. Utah Acad. Sci., Arts & Letters 11: 
238-239, 1934. 

This is not an article on virus disease, hut is of interest to students 
on the subject. 

Kocli, Janies, & Johnson, Janies 

A comparison of certain foreign and American potato viruses. 
Ann. Appl. Biol. 22(1) .*37-54, 1935. 
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Viruses were obtained from nine foreign countries and compared 
with American forms, with emphasis on mottle, ring spot and vein- 
banding viruses. Mottle and ring spot viruses were present in po- 
tatoes from all nine countries. Veiabanding was found in potatoes 
from six countries. 

Kocli, Karl 

Aphid transmission of potato yellow dwarf. Phytopathology 
24(10) : 1126-1127, 1934. 

Brief account of test to determine the vector of potato yellow dwarf 
disease, so far My^us persieae Sulz. appears to be the active vector 
under field conditions. 

Kohler, E[rich] 

Die Viruskrankheiten der landwirtseliaftliehen Kultiirpflanzen. 
(The virus diseases of agricultural plants.) Mitt. Dent. 
Landw. Ges. 48: 572-573, 1933. 


Untersuehnngen iiber die Viruskrankheiten der Kartoffel. IIL- 
Weitere Versuche mit Viron aus der Mosaik gruppe. (In- 
vestigations on the virus diseases of the potato. III. Further- 
experiments with viruses of the mosaic group.) Phytopath, 
Zeitsehr. 7(1) : 1-30, 1934. 

A rather lengthy, comprehensive, and fully tabulated account is- 
given of the writer further studies on the potato mosaic vimses- 
M 23, H 19, R 77 and G. A. 


Virus Krankheiten. In Sorauer’s Handbuch der Pflanzen- 
krankheiten. 1. Band. 2. Teil. 6. Aufl. Berlin, pp. 329-511, 
1934. 

An extensive review of the subject and description of the diseases^, 
arranged after the host plants. 


Beitrage zum Stiidium des Kartoffelabbans. Beobaehtungeii! 
auf dem Dahlemer Versuchsfelde del* Biologisclien Eeich- 
sanstalt. (Contribution to the study of potato degeneration,. 
Observations on the Dahlem experimental field of the National 
Biological Institute.) Landw. Jahrb. 79(2) : 205-217, 1934.. 

The author observed that the Aphis, Mystus persieae, from peach- 
trees transmitted leaf roll from diseased to healthy potato plants to 
the extent of 100 per cent. He described the symptoms produced by 
different viruses experimentally transmitted. 
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Ueber die blattrollkranklieit iind andere abb oiiur sack en. Ear- 
toffel. Zeitselir. Karto'ffelbangeSj 14 : 12-13, 1934. 


Der nacbweis von virns-iiifektionen an Kartoffelpfianzgnt mit 
der steeklingsprobe, Der ZueMer 7 : 62-65, 1935. 


Miscbimfektionen mit verschiedenen stammen der ringmosaik- 
virns (X-viriis grnppe) der kartoffel. (Untersnclinngen nber 
die virnskranklieiten der Eartoff el, IV. ) Angew, Bot. 17 : 
60-74, 1935. 

Kramer, S[mion] P[endleton] 

Bacterial filters. Science. 68(1754): 88, 1928. 

A brief discussion of bacterial filters wMcb do not permit the vims 
of mosaic disease of tobacco to pass. 

Kranzlin, 6[ottfried] 

Beitrag znr Kemitnis der Kranselkranklieit der Banmvrolle- 
(Contribution to the knowledge of the curl disease of cotton.) 
Der Pflanzer, Daressalam 6(6-12) : 129-145. 161-170, 1910. 

Eelation of cicadas to leaf curl of cotton. 


Beitrage zur Eenntnis der Kranselkranklieit der Baumwolle. 
(Contribution to the knowledge of the curl disease of cotton.) 
Der Pflanzer, Daressalam 7 (4) : 327-329, 1911. 

Eelation of cicadas to leaf curl of cotton. 

Kunkel, L[otiis] 0[tto] 

Amoeboid bodies associated with Hippeastmm mosaic. Science 
57:693, 1923. 

Eeports bodies in Hippeastrum equestre. 


Plant pathology and man. W. B. Saunders Co. 207 p. 1926-27. 
A lecture. 


Heat treatment for the cure of yellow and rosette of peach. 
Phytopathology (Abstract) 25(1): 24, 1935. 


Possibilities in plant virus classification. Bot. Rev. 1(1) :l-17y 
1935. 



112 THE JOURNAL OP AGRICULTURE OP THE UNIVERSITY OP P. R. 


Discusses the different methods proposed by other workers, the 
importance of biological carriers, e-videnee of relationships among 
the plant viruses and the new methods for diflerentiating plant vi- 
ruses. Includes a bibliography of 88 titles. 

Kmprewicz, ¥. F. 

(Contribution to the physiology of diseased plants. Physio- 
logical data on the injury caused to cultivated plants by 
some fungus and virus diseases.) Thesis j^cad. Sci. IT. S. 
S. R. Bot. Inst. Leningrad 71 p., 1934. 

The virus diseases included in this report are potato mosaic, leaf- 
roll and auenba mosaic. Conclusions are based on experimental data. 

Kiister, Ernst 

Beitriige ziir Kenntnis der panaschierten Geholze XXIII-XXVII. 
Mitt. Deutseh. Dendrol. Ges. 41 : 347-356, 1929. 


Beitrage zur Kennthis der panaschierten Geholze XXXI — 
XXXII Mitt, Deutseh. Dendrol. Ges. 43:343-348, 1931. 


Beitrage zur Kenntnis der panaschierten Geholze XXXVII — 
XXXI, Mitt. Deutseh. Dendrol. Ges. 45:286-293, 1933. 


Beitrage zur Kenntnis der panaschierten Geholze. XXXI 
XXXIV. Mitt. Deutseh. Dendrol. Ges. 46:116-121, 1933. 


Beitrage zur Morphologic der panaschierten Gewaehse. Bioch. 
Zentralblatt. 54(1%) : 89-95. 1934. 

Kuwana, S. L. 

Important diseases of rice crop in Japan. Proc. 4th Pacific Sci. 
Cong. Java 4:203-207, 1929. 

Among other diseases reported by the author he mentioned a rice- 
virus disease called ^‘ine no ishhiku byo’’ which occurs in the nursery 
beds and fields while the rice is young. 

Lackey, 0[harles] F[raiikin] 

Restoration properties of Erodmm cicutarum on the attenuated 
curly-top virus. Phytopathology (title) 24(10): 1135, 1934. 

Larter, L. N. H. & Russell, T. A. 

Leaf stripe in maize. Dissertation for the A. I. C. T. A. 1930-31. 

Unpublished. 
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Lehman, S[amnel] ©[eorge] 

Contaminated soil and cnltnral practices as related to occur- 
rence and spread of tobacco mosaic. North Carolina Agric. 
Expt. Sta. Tech. Bull. 46, 43 p., 1934. 

Based on carefully planned tests tlie author gives yield and loss 
data. Also reports his observations in regard to soil transmission, 
its causes, and suggestions to prevent it. The spread of mosaic by 
laborers chewing or smoking while handling plants is also discussed. 

Letoff, A. S. 

(Some notes on diseases of newly cultivated bast yielding plants 
in Daghestan (1930). Diseases and pests of new cultivated 
textile plants.) Int. New Bast Raw Material, Moscow, p. 
37-43, 1933. 

In these notes report is made of a disease of Kiliscus cannahinus 
which has characteristics of a virus disease. The disease is described. 

Likhite, V. N. 

(The nature and relations of the intracellular inclusions present 
in the mosaic of tobacco.) Meded. Landb Wageningen 34 
(1) : 3-28, 1929. 


Virus diseases of the tomato, Journ. Indian Bot. Soc. 9(273) : 
114-125, 1930. 

The author gives a brief history of the subjects and gives evidence 
that there is more than one virus. 


, & Dessi, 6. H. 

Starch accumulation in stenosised plants. Current Sci. 3(8) : 
356, 1934. 

A brief note calling attention to the accumulation of starch in 
diseased plants. 


Linford, M[aurice] B[lood] 

Yellows (Delphinium sp.) Plant Dis. Reporter Supp, 65:42, 
1927. 

A record. 


Linz, C. V. 

Phony peach disease bearing. Flor. Exchange 78(3): 33-34, 
1934. 

Report on quarantine bearing. A new test perfected. Origin of 
name explained. 
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Listj 6. M., & Daniels, L. B. 

A promising control for psyllid yellows of potatoes. Science 
n.s. 79(2039) : 79, 1934. 

This disease has not been proved to be due to a virus but is of in- 
terest to workers in virus diseases. The loss in Colorado in 1932 was 
8 million bushels of potatoes. No evidence supporting bacterial ox 
virus theories. Believed to be a toxin injected into the plant by 
Paratriosa cockerelli. 

Livingston, L. G., & Dnggar, B[enjaniin] M[inge] 

Experimental procedures in a study of the location and con- 
centration within the host cell of the virus of tobacco mosaic. 
Biol. Bull. 67(3) : 504-512, 1934. 

The results of the studies recorded in this paper are given in the 
summary as follows: this paper experimental evidence is offered 

which strengthens the view that the virus of typical tobacco mosaic 
occurs primarily, if not solely, in the protoplasmic components of 
the cell, rather than in the vacuole. Eroni observations mad© it would 
seem clear that the occurrence of intracellular bodies, in hair at least, 
is coincident with or an accompaniment of relatively high virus con- 
centration. The inclusion bodies, both vacuolate and striated types, 
are fragile structures disintegrating on contact with the micro-needle 
or pipette.'^ 

Loewenthal, H. 

The cultivation of animal and plant viimses. Arch, fiir Bxper. 
Zellforseh. 15 (2-4) : 403-404, 1934. 

A brief summary of the progress in virus cultivation since 1925 
is given by the author. He expresses the opinion that progress in 
the cultivation of plant viruses, as opposed to animal viruses has 
been delayed by the difficulty of finding a medium analogous to that 
made from blood plasma and extracts, and suggests that the use of 
some lately discovered growth-promoting substances might give valua- 
ble results along this line. 

Loree, R[obert] P[arls] 

Virus diseases. In raspberry growing in Michigan. Michigan 
Expt. Sta. Circ. Bull. 152:34-36, 1934. 

Brief popular discussion on the following virus diseases of lasp- 
berries j mosaic, curl and streak. 

Ludwig, 0. 

tJher Viruskrankheiteu bei Pflanzen. (On virus diseases of 
plants.) Med. Klin. 1:52-55. 1933. 


Ueber Viruskrankheiten bei Pflanzen. (On virus diseases of 
plants.) Med. Klin. 2:1-10, 1933. 
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iusMngton, P. M. 

Note on spike disease of sandal. Ind. For. 42 : 65, 1916. 

In this note the author reports Zi^yiihus aenopUa^ Dodo'naea vi^cosa, 
IHeroloMum mdicimi, Argyreia euneata, Solanum indiomi, Cassia auri- 
culata and Fioxi^ tsiela as presenting similar symptoms as those of 
spike disease of sandal. 

Lutman, B[enjaiiiin] F[raiiMm] 

Eelation of structure of potato leaves to tip burn. Potato 
Mag. 5:1, 6; 22-23, 1922. 

Tip burn is severe when degeneration diseases are present. 

.Mac Clement, D. 

Purification of plant viruses. Nature 133(3368) : 760, 1934. 

Description of a method adapted from one used by Warburg and 
Christian for the purification of a water-soluble ferment. It proved 
effective in the preparation of a purified suspension of any of the 
group of plant viruses. 

.Malherbe, I. de V. 

Little-leaf or rosette of fruit-trees. Farming South Africa. 
9:312, 315, 1934. 

Malhotra, R. C. 

The effect of mosaic on the reserve materials in Solanum iuhero- 
stmt. Biol. Gen, (Vienna) 9(1) : 257-262, 1933. 

A brief review of the work of others. 

Mandelson, L. F. 

Citrus psorosis control. Department of Agric. and Stock. 
Queensland, Div. of Plant Path. Advisory Leaflet No. 8. 
4 p., 1933. 

This paper gives a brief discussion of symptoms, varietal suscepti- 
bility, cause, conditions favouring the disease and control. The au- 
thor states that it is probably due to a very slow growing organism. 
It is inserted here because there is some recent evidence in America 
that it is due to a virus. 


The importance of tobacco mosaic. Queensland Agric. Journ. 
42(5) : 538-545, 1934. 

Popular paper warning the growers of the importance of the dangers 
of tobacco mosaic. G-ives symptoms, effects, nature, manner of spread 
and control of the disease. 

Manil, P. 

Note sur les necroses foliaires du tabac dans les cnltnres de 
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valles de la Semois en 1934. (A note on the leaf necroses- 
of tobacco grown in the Semois valley in 1934.) Bull. Inst, 
Agron. & Stat. Reeh. Gembloux 3(4) : 367^-377, 1934. 

Beport of a disease on tobaceo of new occurrence in the Semois- 
Valley, Belgium. The symptoms of the disease are described, no- 
fungus or bacterium was found, although ordinary virus of ordinary 
tobacco mosaic was isolated in three occasions from the spots, it has 
not been determined if there is any association of the disease and 
any virus disease; nevertheless, from the evidence obtained the author 
concludes that this disorder is due to one or more specific viruses. 


De la differenciaeion de certains virus phytopatliogenes par 
Taction des complexes. (On the differentiation of certain 
phytopathogenic viruses by the action of complexes*) 
Compt. Rend. Soc. Biol. Paris 118(4) : 376-379, 1935. 

Beport of experimental work on inoculations under controlled con- 
ditions. 

Manns, T[homas] F[ranklin] 

Our present knowledge on the dissemination of yellow and little 
peach. Trans, of Penn, Hort. Soc. Bull, of the State (Del- 
aware Board of Agric. 23(5), 1933. 

The author reports that Macropsis ti'imaGulata (the vector for peach 
yellows and little peach) lives primarily on the plum. He finds it 
in abundance P. salicina and other Japanese varieties and very sparing 
on the peach. Budding experiments show that plums are carriers of 
these diseases and that they show few or no symptoms. The death 
rate in peach orchards is greater when near plums than when not near 
them, ^'It is quite probable that the plums are the hosts which have 
brought the viruses of little peach and yellows into America. 

, & Manns, M. M. 

Plums as factors in the dissemination of yellows and little peach. 
Trans. Penn. Hort. Soc. 24(6) : 72, 1934. 

This is a continuation of the preceding paper. The Japanese plums 
(Pruniis salidna and P. simonii and varieties) carry peach yellow® 
and little peach, with more or less masking. The European (P. do- 
mestica) and American (P. Americana) are not as good carriers as 
the Japanese species. The Oriental specie (P. myrohalon and P. mis- 
noniana) are capable of masking both yellows and little peach, 

E*'0TE: Dr. Manns has been studying peach yellows and little peach 
for many years. Eeports of progress are in the Annual Eeports of 
the Delaware Agricultural Expt. Station. 

& Adams, J[ames] P[owler] 

Department of Plant Pathology, Delaware Agric. Expt. Sta. 
Ann. Rpt. 1932-33 (Bull. 188) : 36-46, 1934. 
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Studies on the masking of yellows and little peach in other species 
of Prumis indicated that some varieties of plums may act as carriers 
of these diseases, which can be disseminated from them by the leaf- 
hopper Macroims trimaeulata which lives principally in plums and 
very seldom is found on peach trees. Budding experiments are de« 
scribed. 

Manzoni, L. 

Attenti al roncet. (Attention to roneet). Battaglie Eurali 
2(3): 2, 1933. 

The author regards roneet or leaf roll of the vine to be caused 
by a filterable virus. In his opinion the disease was introduced into 
Italy with susceptible varieties from America. He gives some methods 
of control. 

Marchal Emile [Jiiles Joseph] 

Observations et reelierches effeetnfe a la Station de Phyto- 
pathologie de V Etat pendant I’annee 1933. (Observations 
and researches carried out at the State Phytopathological 
Station during the year 1933). Bull. Inst. Agron. and des 
Stat. de Kes. de Gembloux. III(2) : 97-106, 1934. 

This report contains interesting notes on sugar beet, mangolds, to- 
bacco and dahlia mosaic. 

Martin, W[illia]m H[ope] 

Influence of degenerative diseases on yield. New Jersey Hints 
to Potato Growers 7(6) Oct. 1926. 

Popular. 

Martinoff, S. I. 

(Mosaic or Eeisigla'ankheit of the vine.) Agriculture, Sofia 
38(2): 6, 1934. 

As results of an official survey, the author found a vine disease, 
which was of some importance in 1930, spreading rapidly and caus- 
ing considerable losses. He states that the disease shows much re- 
semblance to vine mosaic in Czeeho -Slovakia. Reviewing the literature 
on the subject he notes what has been named as ^'mal nero^^, ^^xeisig- 
krankheit^^, roncet ^^eourt-noud^^, ^'rougean^', ^ ' brunissure ' 
etc., are but different manifestations of the virus troubles, either due 
to varietal responses of the host or to ecological conditions. Descrip- 
tion is given of the symptoms. No conclusion has been reached as 
to insect vectors, although the author suggests the possibility of two 
forms of Phylloxera (F. vastatrixj P. gallioola and P. radidoola). In. 
the opinion of the author this disease is widely distributed aU over 
the world and control naeasures are needed. 
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Marty n, E[ldred] B[ridgeman] 

Mosaic disease of cane. Agrie. Journ. British Guiana 2(2) : 

112-113, 1929. 

The author states that there is some doubt among a number of 
planters and others concerned with the sugar industry of the colony 
as to the appearance and nature of mosaic disease of sugar cane. 
Although the disease has been wide-spread over the world it is ab- 
sent from British Guiana. The author gives a brief description of 
symptoms. 


Botanical and Mycological Division. Annual Eeport 1929. 
Agrie. Journ. British Guiana 3(4) : 226-233, 1930. 

(This annotation is to correct the one on 18(1“2):239 which is 
wrong.) ^'The mosaic disease, though not yet known in British 
Guiana, occurs in Surinam, and I was enabled to see instances of 
it on an estate in the neighborhood of Nickerie. The cane principally 
affected was D~625, the variety so universally grown in this colony. 
At one time, I was informed, several fields had been badly infected 
and no steps having at first been taken to control the disease, np 
to 100 per cent infection had occurred upon 3rd and 4th ratoons. 
But by rouguing and replacing with the more resistant D^109, or 
in the "worst areas by TJba, the disease has subsequently been kept 
under control, and has never spread from the section of the estate 
where it originally appeared.’^ (Change made at the request of the 
author.) 


Report of tlie botanical and mycological division for the year 
1932. British Gniana Dept. Agrie. Divisional Rpts. 1932: 
117-121, 1934. 

Brief notes on sugar-cane mosaic and Liberian coffee-phloem necrosis. 

Massee, A. M. 

On the transmission of the strawberry virus ‘^yellow edge’’ 
disease by the strawberry aphis together with notes on the 
strawberry tarsonemid mite. Journ. Pom. & Sort. Sci. 13 
(1) : 39-53, 1935. 

This paper is a record of the study of the transmission of this 
disease by insects. The disease is transmitted by the strawberry 
aphis (CapitopJionis fragariae Theo.) during June but not during 
the latter part of July and August. It is not transmitted by the 
strawberry tarsoneimid mite (Tarcossemus fragariae Zimm.). 

Massey, R. E. 

Section of Botany and Plant Pathology, G. A. R. G. Pinal Re- 
ports on experimental work in 1932-33. Gezira. Agrie. Res. 
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Serv. Ann. Rpt. for the year ended 31st December 1933, p. 
126-146, 1934. 

In this report cotton-leaf curl disease is included and description 
of experimental work described as well as its insect vector Bemisia 
gossypiperda. 

Matsnmoto, Takashi, & Somazawa, Koetsn. 

Immunological studies of mosaic diseases 1. Effect of formol- 
ization trypsinization and heat-inactivation on the antigenic 
properties of tobacco mosaic juice. (The Phytopathological 
Laboratory, Taihoku Imperial University, Contribution No. 
8.) Journ. of Society of Tropical Agriculture 3: 24-33, 1931. 


Immunological studies of mosaic diseases. IV. Effects of ace- 
tone, lead subacetate, barium hydroxide, aluminium hy- 
droxide, trypsin and soils on the antigenic property of to- 
bacco mosaic juice. Journ. of the Soe. of Trop. Agric. 6: 
671-682, 1934. 

The author partially purified tobacco mosaic by the use of acetone, 
lead subacetate, barium hydroxide, aluminium hydroxide, etc., and 
found that mosaic juice remained antigenic as long as it was infec- 
tious. Confirmed Lojkins and Vinson’s results that trypsin was able 
to inactivate the infeetivity of virus when treated with acetone. The 
antigenic property and infeetivity of the virus were impaired by 
passing through soils, especially sterilized and dry soils. The sero- 
logical reaction may be due not to modified plant protein, etc., but 
to antigenic properties of the virus. It appears probable that the 
virus may be absorbed by the roots of plants in nutrient solutions. 

Me Carthy, C. 

Progress Eeport of Forest Adminitration in Coorg for 1898 
-1899. 

This report contains the first published record on spike disease of 
sandal that has come to the attention of the compilers. 


Unpublished memorandum on the future supply and culture 
of sandal in Coorg, 1899. 

In this memorandum the external symptoms of spike disease of 
sandal are well described. 

Me Clean, A. P. D. 

Streak disease of sugar cane. Proe. South African Sugar Tech. 
Asso. 7:73-79, 1933. 
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Me Oubbin, W[alter] A [lex] 

Peacli yellows report 1929. Proc. State Hort. Assoc. Pennsyl- 
vania 7 : 113-118, 1930. 

A survey. 

Me Kenny-Hughes, A. W. 

Les pucerons eomme vecteurs du. breaking des tulipes. (Plant 
lice as vectors of “breaking” of tulips.) Deux. Cong. Int. 
Path. Comp. Paris. 11 Compt. Rend, et Comm. p. 44:7-44:9, 
1931. 

A brief review with special reference to insects. 

Me Kinney, H[arold] H[all] 

Etude sur les melanges de virus. (Study on virus mixtures). 
Deux. Cong. Int. Path. Comp. Paris 1931. II Comp. Eend. 
et Comm. p. 449-453, 1931. 

A brief review. 

Me Rae, W[illiain] 

Effect of mosaic on the tonnage and the juice of sugar cane in 
Pusa. Indian Journ. Agric. Sci. 1(5) : 527-533, 1931. 

Based on analysis and experiments the author illustrates with tables 
the results obtained in general. The loss in purity is more apprecia- 
ble in Coimbatore seedlings than in tonnage. 

, & Subramaniam, L[eks]iminarayapiiram] 

S[ubrania] 

Effect of mosaic on the tonnage and the juice of sugar cane in 
Pusa, Part III. Indian Journ. Agric. Sci. 3(5) : 870-880, 1933. 

In continuation of previous work it was found during the season 
1932-33 from the experimental plots, that less juice was extracted 
from mosaic-infected than from healthy canes. There was slightly 
less glucose from diseased canes than from healthy ones, but the other 
differences were so small that they were not statistically significant. 


Effect of mosaic on the tonnage and the juice of sugar cane 
in Pusa, IV. Indian Journ, of Agri. Science. 4(5) : 787-796. 
1934. 

This paper gives the results of field studies. 

Me Wborter, F[raiik] P[aden] & Bouquet, A. G. B. 

Suggestions for the control of tomato and tomato mosaic and 
streak. Oregon Agric. Expt. Sta. Giro. Inf. 84, 4 p. 1933. 
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English form of tomato spotted wilt found in Oregon green- 
house. U.S.D.A. Br. Plant Indus. Plant Disease Eeporter 
18 ( 5 ): 25 ^ 26 , 48 . 

Based on observations made on the ornamental plants or native 
weeds in association with tomatoes a:ffected bj the English form of 
spotted vdltj it is concluded that the disorder must have been in- 
troduced on seed imported direct from England. 

Megaw, W. J. 

The improvement of stocks of potatoes by selection. Journ. 
Min. Agrie. Northern Ireland 3 : 131-136, 1931. 

A discussion of rate of degeneration, prevention of deterioration, 
propagation of selected stock and data on yields. 

Mejia, R. 

El mosaico de la eaha en Antioqnia. Bol. Agric. Soc. Antio- 
qma Agric. Colombia, 8(194) :3~9, 1934. 

Merkenschlager, F[rit 2 ] 

Zur Diagnose und Pronose des Pflanzwerters der Kartoffeln. 
(On the diagnose and prognose of the value of the potato 
plants.) Der Kartoffelbau 16:109-111, 1932. 

& Klinkowski, M. 

Ueber die Degeneration der Kartoffielabbau). (On the degen- 
eration of the potatoes.) Wiener Landw". Ztg. 82:67-68, 
1932. 

Meyer, H[a 2 is] 

Das Chlorose — ^und Panachureproblem bei Chlorellen. II. Beih* 
Bot. Centralbl. 51 : 170-203, 1933. 

Mikhailova, P. Y. 

(Anatomy of tomato plants affected with fruit woodiness. In 
virus diseases of plant in the Crimea and the Ukraine.) State 
Publ. Office for the Crimea, Simferospol p. 79-92, 1934. 

The author states that tomato fruit woodiiiess present in the strae- 
ture of the mesophyll and in the diseased leaves is characteristic of 
virus diseases. 

& Pivovarova, R. M. 

(Consideration on the anatomical method of diagnosing vims 
diseases of the potato. In virus diseaes of plants in the 
Crimea and the Ukraine.) State Publ. Office for the Crimea. 
Simforopol, p. 93-108, 1934. 
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Based on the anatomical changes that virus diseases cause in the 
tuber of the potato plant, the authors discuss and give the results 
of their studies arranged in tabular form. The results given show 
that they are inclined to accept Quanjer’s classification rather than 
the views given by von Brehmer and Eochlin. 

Mlntosh, T. P, 

Potato notes. Gard. Ciiron. 91:66-67, 1932. 

Brief popular notes. 

Moore, E[iiid] S[tella] 

Tlie kromnek disease of tobacco and tomato in tlie eastern Cape 
Province. Farming So. Africa 8 : 378-380, 1933. 

General popular account. 

& 

tiber die anatomisclie Diagnotikmetiiode der Kartoffelnvirns- 
kranklieit. (On the Anatomical diagnostic method of po- 
tatoes virus disease.) In Eisehkov, V., Viruskrankheiten der 
pflanz in der Krim und TJkraina. Porshung Inst, der Krim 
& Inst. f. Pflanzench. der Ukraine, Krimisdat p. 93-108, 1934 

Same as above. 

, & Wager, V. A, 

Kromnek : A serious tomato disease. Farming in South Africa, 
June, 1934. 

Popular account warning the growers. 


The leaf curl or crinkly dwarf disease of tobacco. Farming 
in Soutli Africa, June, 1934. 

Brief popular description of the disease giving control measures. 

Morgenthaler, 0. 

Die Blattrollkrankheit der Kartoffel, eine Infektion oder eine 
Ernahrimgs-storung? (Leaf roll disease of the potato, an in- 
fection or a nutritional disturbance!). Mitt. Naturforseh. 
Gesellsch. Bern. 1933, p. 44-45, 1934. 

Brief notes on the history of leaf-roll disease during the last thirtj' 
years. 

Morris, 0. M. 

Apple rosette. Wahington Agric. Expt. Sta. Bull. 177, 30 p., 
1923. 

The author states that apple rosette is a functional or nutritional 
disorder of apple and pear trees. After discussing its relation to 
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soilj fertilizer, prmiiiig and otlier cultural practices concludes tLat 
growing a legiuninous cover crop or shade crop in the affected or- 
chard gave the best results in recovery from the disease. The author 
does not consider apple rosette as a virus disease. 

Morstatt, H[ermami] A[lbert] 

Die Degeneration bei nnseren Knlturpflanzen, (Degeneration 
in 0111 ' crop plants.) Blatt Pfianzenban n. Pflanzenmebt 1 : 
49-51, 1923. 

Brief popular account on deterioration. 


Yiriiskranklieiten der Pflanzen. (Virus diseases of plants.) 
Pfianzenban 1 : 57-58, 1924. 

Brief popular account. 


Entartnng, Altersscliwaelie und Abban bei Knlturpflanzen, 
insbesondere der Kartoffel. (Degeneration, senile decay and 
running out of cultivated plants, especially the potato.) 
Naturw. und Landw. Heft. 7 , 74 p., 1925. 

The author discusses the concepts of degeneration, senile decay and 
running out, and develops his theory of an ecological basis for de- 
terioration, especially of potatoes. 


Der gegenwartige Stand unserer Kenntnis der Degeneration. 
(The present position of our knowledge on degeneration.) 
Angeu. Botanik 13:81-83, 1931. 

Brief account of ecological theory of deterioration at this time. 


Degeneration bei Kiiltiirpflanzen und die Prage ihres Yorkom- 
nies bei Sisal. (Degeneration on cultivated plants and the 
question of its oeeurrence on Sisal). Tropenpflanzen 34(3): 
95-99, 1931. 

Essentially the same as the above citation. There seems to be no 
deterioration in Sisal. 

Morwood, R. B. 

Potato diseases. Queensland Agric. Journ. 40:382, 395, 1933. 


Potato diseases. Queensland Dept. Agric. & Stock. Phytopath. 
Leaflet 23, 12 p., 1933. 

Popular. 
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Mottetj S[erapMn Joseph] 

La degenerescenee de la pomme de terre. (The potato degen- 
eration.) Journ. Soc. Nat. Hort. France 4(23) : 263-268j 1922. 

Mnrata, T. J. 

(Insect pests of the rice and harley and their control.) 364 
p., 1915. 


(Dwarf disease of rice plant.) Jonrn. Japanese Agric. Soc. 
604:47-50, 1931. 

Murphy, Paul A[loysms] 

Potato inspection service. Agric. Gaz. 6(3) : 1-7, 1919. 

Popular account about potato seed inspection, specially in regard 
to the so-called ^'running out^^ which in the opinion of the author 
is mainly caused by mosaic or leaf-roy diseases. 


Discussion on ^^Ultra-Microscopic Viruses’’. Proc. Royal Soc. 
B 104:540-542, 1929. 

The author expresses the opinion that plant virus diseases are 
more homogeneous than animal virus diseases. He divides the plant 
virus disease into two groups — ^those that are transmitted mechanically 
and those only by grafting or budding. He also states that he has 
found individual plants of the ^ ' up-to-date ^ ^ variety of potato that 
were virus-free. He states that '^perhaps the most important dif- 
ference between plant and animal virus diseases consists in the very 
great regularity with which insects act as vectors of the virus dis- 
eases of plants ’h 

Nattrass, R. M. 

Annual Report of the Mycologist for the year 1933. Cyprus 
Dept. Agric. Ann. Rpt. 1933:48-57, 1934. 

Tliis report contains brief notes on potato and tomato virus dis- 
eases. 

Neill, J. C., Brion, E. M.. & Chamberlain. E. E. 

^ ^ Sore-shin ” : a virus disease of blue lupines. New Zealand 
Journ. 49(3) : 139-146, 1934. 

The authors report the occurrence of a disease on blue lupine in 
New Zealand and call it sore-shin Description is given of the 
symptoms of the disease. Erom diseased material a Fusanmn and 
bacteria were isolated but both failed to transmit the disease. Virus 
inoculation resulted in successful reproduction of the disease. No 
transmission occurred through the seed. 
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kelson, Eay 

Mosaic disease problems. Liglit tbro'^vn on this serious disease 
by a new discovery by Eay Nelson of MicMgan Station. 
Michigan Quart. Bull. 5(3) : 128-130, 1923. 

Popular notes in relation to the author’s paper which appeared in 
Tech. Bull. 58 of Michigan Agricultural Experiment Station. 

Meuwilerj E. 

Eartoff elanbannesliiueke der Y er einingung Scliwerzeri j cher 
Yerjuchs = Yermittlungegtellen fur Saatkartoffeln. (Potato 
cultivation experiments of the Association of Swiss Experi- 
ment Stations and Agencies for seed potatoes.) Landw. Jahrb. 
der Schweiz 45:513-538, 1931. 

The results of field studies over a series of years. 

Newton, 'William 

Virus diseases of potatoes in British Colombia. Amer. Potato 
Journ. 8(1): 13-15, 1931. 

Popular. Degeneration strains of potatoes were recognized by farm- 
ers before we knew much about virus diseases. 

Nielson, Olaf 

Kartoffelsorter og Kartoffelsygdomme. Fortsatte orienterende 
underspgelsen. (Potato varieties and potato diseases .) 
Saertryk of Tidsskrift for Planteavl, Kobenhavn. Bind. 40 
(1) : 105-118, 1934. 

This paper includes a very brief discussion of mosaic and leaf-roll 
diseases of potatoes. 

NoMe, R[obert] J[ackson] 

Australia : Success in control of bunchy top disease of hanana 
in New South Wales. Intern. Bull. Plant Prot. 7 : 195, 1933. 


Australia L«8ummary of plant diseases recorded in New South 
Wales for the season 1932-1933. Internt. Bull. Plant Protect, 
8(1); 3-5, 1934. 

The virus diseases reported were: Pig mosaic is widespread but 
generally unimportant. Pecan rosette was recorded for the first time. 
Mosaic occurred on Zinnia elegans and Iceland poppy {Fa^aver wip 
dicaule), 

Ocfemia, 6[eraldo] 0[filmaria] 

The transmission of the Fiji disease of sugar cane hy an insect 
vector. University of the Philippines Nat. and Appl. Science 
Bull. 3(3) : 277-280, 1933. 
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The author gives evidence that this disease is transmitted hy PerMn- 
siella msiatrix. This is followed by a comparison of this disease 
with the bunchy»top of Abaca which is transmitted by Penialonia 
nigronervosa. 


Biincliy-top of Abaca : its nature and control. Philippine 
Agric. 23(3) : 174-186, 1934. 

Continuation of previous work cited above. 

& Buhay, G. G. 

Bunchy-top of Abaca or Manila hemp : 11. Further studies on 
the transmission of the disease and a trial planting of Abae4 
seedlings in a bunchy-top devastated field. Philippine Agrie. 
22(8) : 567-581, 1934. 

Bue to the fact that bunchy-top of Abaca in the Philippine Islands 
has not been found spontaneously on bananas and that the authors 
were unable to transmit it by means of Penialonia iiigrO'nieTvosa they 
concluded that the virus of banana bunchy-top in Australia is differ- 
ent from that on Abaca in the Philippines. Bata are given on the 
transmission experiment and procedure for rehabilitation of devas- 
tated fields due to the disease. 


Bunchy-top of Abaca. TJniv. of the Phil. Coll, of Agric. Exp. 
Station. Cire. 27, 13 p., 1934. 

A popular paper giving symptoms of the disease, methods of spread 
and control. 


Our work on plant diseases. Philippine Agrie. 23(5) : 467-475, 
1934. 

A popular account for the Silver Jubilee number in which the au- 
thor gives brief notes on the work done on plant pathology in the 
Philippine College of Agriculture during the last 25 years. He gives 
special attention to the following diseases: Abacd bunehy-top, Fiji 
and mosaic diseases of sugar cane. 

Ogilvie, L[awreiice], Swarbrick, T., & Thompson, 0. R. 

A note on a strawberry disease resembling the American 
“crinkle”. Agrie. & Hort. Res. Sta. IJniv. Bristol, Ann. 
Rpt. 1933:96-97, 1934. 

Brief note reporting a disease very similar to that described by 
Zeller and Vaughan in United States known as crinkle and classed 
under the virus group diseases. 
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Oort-wijn Botjes^ J. 6. 

Die Gesimderlialtmig der Saatkartoffeln. (The iiiaintenance of 
liealtiiy-iDotato seed.) Pflanzenbau (Berlin). Feb. 15j 1925. 

The results of studies on field experiments in Tvhieli the fields were 
planted on different dates. 


De invloed van abnormale minerale bemestingen op de aardap- 
pelplant. De vatbaarhoid voor virnsziekten in verbani met 
abnormale Kalibemestingen. (The effect of abnormal min- 
eral fertilizing on the potato plant. The susceptibility to 
virus diseases in connection with abnormal potassium fer- 
tilizing.) Landbouwk. Tijdschr. Maandbl. Nederl. Genootseh. 
Landbouwwetensch. 44:749-754, 1932. 

Opitz, K., Tamm, E., Goepp, K., Rathsack, K., & Soltan^ F. 

Beitrage zur Kartoffelbau, insbesondere zum Abbauproblem. 
(Contribution to potato cultivation, specially in connection 
with the degeneration problem.) Landw. Jahrb. 79(5) :737- 
781, 1934. 

This is a detailed report of five years, experiments conducted by 
the authors. It is very comprehensive and the results obtained well 
tabulated. Beferenee is made to the works of others in regard to 
degeneration diseases of the potato. 

Orton, 0[lay1ion] R[oberts] 

The virus diseases of plants. Bull. Amer. Delphinium Soc. 
4:26-33, 1933, 

Popular. 

Orton, W[illiam] A [lien] 

Phytopathology. Environmental influences in the pathology of 
Solamm iuherostim. Jonrn. Washington Acad. Sci. 3(7) : 
180-190, 1913. 

In this paper the only reference in relation to virus diseases is on 
page 189, which states: ''Both leafroll and curly dwarf develop sud- 
denly from hitherto healthy stocks and both are transmitted by plant- 
ing tubers from diseased plants. That whole districts should be af- 
fected as in Westphalia in 1907 and in Colorado in 1911 indicates a 
physiological deterioration due to environmental relations unless a 
parasite should be demonstrated, which has not yet been done.” 

Osborn, H. T. 

Incubation of the virus of pea mosaic in the aphid, Macrosiphwn 
geL Phytopathology (Abstract) 25(1): 31, 1935. 
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Inculbatioii period of pea mosaic in the aphid, Macromphum pisL 
Phytopathology 25(2) : 160-177, 1935. 

Detailed diseussioa baaed on observations made in experimental 
work. It was difficult to transmit this mosaic by mechanical methods. 

Palm, B[jorn] T[orwald] 

The gametophytes in a composite affected with '‘Aster yel- 
lows”. Svensk Bot. Tidskr. 27 (4) : 420-437, 1933. 

In plants of Troximon glauGwm spontaneously affected by aster yel- 
lows in Colorado, the author did not observe any abnormalities in 
the development of the anthers, tapetal, and sporogenous tissues, and 
male gametophytes. Other abnormalities or oeeurrenee are described. 
He assumes the theoretical possibility that the pollen from an in- 
fected plant may convey the virus to the embryo sac of a healthy 
one in the process of fertilization. 

Pape, H[einrich] 

Die Mosaikkrankheit der Lilien. (The mosaic disease of lilies.) 
Gartenwelt 37 : 324r-325, 364, 1933. (Zentrabl. Bakt. (Ab- 
stract) II 89(17-20): 431-432, 1934.) 

Description of the disease which is transmitted by A'p’his gossgpiL 
Behavior of the disease is given and varietal susceptibility. 

Patch, Edith M[arioii] . 

Aroostook potato insects. Journ. Econ. Ent. 15 : 372-373, 1922. 

List of 21 species in addition to aphids. Some may transmit de- 
generation diseases. 

Marooned in a potato field. Sci. Mo. 15:166-180, 1922. 

Discussion of a species of aphid that transmits diseases and over- 
winters on rose bushes. 


Potato aphids. Maine Agric. Expt. Sta. Bull. 323, 1925. 

A discussion of aphids infecting potatoes and other solanaceous 
plants. This is of interest because some of these insects are vectors 
of virus diseases. 

Park, Malcolm 

Bunchy top disease of plantains. Ceylon Dept. Agric. Leaflet 
18, 2 p., 1934. 

Popular. 
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Peacock, Walter M[iller] 

Eouguing seed potato fields. Potato News Bull, 1(10): 214- 
216, 1924. 

Popular. 

Peltier, George L[eo] 

A luosaiG disease of wheat. Boston meeting. Plant Path, Sec- 
tion (Abstract) Dec. 27-30, 1922. 

Paper read, A record of the disease. 

Ferret, Claude 

Maladies de la pomme de terre. Maladies de degenerescenco. 
Rapport sur le fonctionnement de Tlnstitut des Eeeherches 
Agronouiiqnes pendant Pannee 1931. (Diseases of the po- 
tato. Degeneration diseases. Report on the work of the 
Agricultural Research Institute for the year 1931.) Rep. 
Prancaise, Min. Agric. Inst. Res. Agron. 42 bis, rue Bour- 
gone, Paris Vile p. 356, 1932. 

Pethybridge, G[eorge] H[erbert] 

Potato diseases. Journ. Min. Agric. 41(2) : 125-136, 1934. 

The author makes reference to Beehhold and Erbe copper method 
for diagnosing leaf roll, which appears to be useless. 

Petre, A. W. 

Factors influencing the activity of tobacco mosaic virus prep- 
arations. Cont. Boyce Thompson Inst. 7(1) : 19-28, 1935. 

The author reports improvements on the Vinson & Petre lead pre- 
cipitation of mosaic virus from tobacco leaves. He believes that suc- 
culent plants are more susceptible than non-suceulent plants of the 
" same species. 

Petri, L[ionello] 

Court-noue de la vigne. Deux. Cong, Int. Path, Comp. Paris 
1931. II. Compt. Rend, et Comm. p. 441-443, 1931. 

A brief r^sum6. 


Eassegna dei easi fitopathologici osservati nel 1933. (Review 
of phytopathological records noted in 1933). Boll. E. Staz. 
Pat. Veg. n. s. 14(1): 1-78, 1934. 

This report contains information on ^ ^ court-nou6 ^ ^ of the 'vine, re- 
garded by some authors as caused by a virus and on bitter pit of 
apple. 
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Suirarricciamento (eonrt-noue) della Yite. (On leaf roll 
(coiirt-noue) of the vine). Boll. E. Staz. Pat. Yeg. n. s. 14 
(2) : 273-278, 1934. 

In this paper the author expresses his opinion that this disease 
belongs to the virus group, which has been included in the third edi- 
tion of Sourauer’s Handbook of Plant Diseases. He discusses the as- 
sertion by Vial a and Marsais who stated that the disease is due to 
the fungus Fumikis medullae. 


Degenerazione e necrosi del cambio dei Peri e dei Meli nel 
Trentino e in Alto Adige. (Degeneration and necrosis of 
the eainbium of pear and apple trees in the Trentino and 
the Upper Adige.) Boll. Stat. at. Yeg. Eonie, n. s. 14(3): 
281-326, 1934. 

The author does not regard in this paper the disease as caused by 
a virus, but we include it due to its similarity of symptoms. 

Piemeisel, R. L. 

Weedy abandoned lands and the Weed hosts of the beet leaf **^ 
hopper. U.S.D.A. Circ. 229 , 23 p., 1932. 

This is not a work on virus diseases of plants but is of interest to 
students on the subject, Buteitix tenellus Baker being the insect vec- 
tor of beet curly top. 

Pierce, W[alter] H[oward] 

Resistance to common bean mosaic in the Great Northern field 
bean. Joiirn. Agric. Res. 49(2) : 183-188, 1934. 

Eeport of results obtained in field and greenhouse tests with cer- 
tain strains of beans. The results showed that nine strains are im- 
mune to common bean mosaic and some tolerant to yellow bean mo- 
saic. 

Pittman, H. A. 

Yirus diseases of plants. With particular reference to the 
spotted or bronzy wilt disease of tomatoes. Journ. Dept. 
Agric. Western Australia ser. 2., 11(1) : 123-140, 1934. 

This paper deals almost entirely with spotted wilt of tomatoes. 
Gives the behavior of a considerable number of hosts to this disease. 
Gives detailed account of symptoms. 

Plantegen, Maria H. J. 

Pathologisclie verandenrigen in het phoem. (Pathological dis- 
turbance in the phloem.) Thesis Univ. Utrecht (Holland- 
brukkery, Baarn). 108 p., 1932. 
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In this rather extensive paper the author reports his experimental 
studios on the transmission and inoculations in regard to the phloem 
necrosis disease of coffee in Surinam. 

Porter, D. E. 

Infectious nature of potato calico. Hilgardia 6(9) : 277-294, 
1934. 

This appears to be a virus disease. The author gives a History of 
the disease, symptoms, results of held and experimental studies, meth' 
ods of transmission and effects on yield. 


Relation of .virus diseases to potato production in California. 

California Agric. Expt. Sta. Bull. 587, 32 p., 1935. 

This bulletin gives a discussion of some of these diseases, including 
variations of symptoms, tuber indexing, rate of spread in the field, 
insects in relation to spread, varietal resistance and yield. The yield 
of table stock may be reduced 25 per cent. 

Price, W[illiam] 0[oiiway] 

Isolation and study of some yellow strains of cucumber mosaic. 

Phytopathology 24(7) : 743-761, 1934. 

Descriptions of the behavior on different hosts of some yellow 
strains of cucumber mosaic and method of isolation. 

Pisrdy Beale, Helen 

Specificity of the precipitin reaction in tobacco mosaic disease. 

Journ. Expt Med. 54:463-473, 1931. 


The serum reactions as an aid in the study of filterable virus 
of plants. Contrb. Boyce Thom. Inst. 6(3) : 407-435, 1934. 

The author reviews the literature on the subject and a precipitin 
reaction is recommended as a qualitative test in the detection of 
masked carriers in the identification of new hosts and in the classifica- 
tion of plant viruses. The reaction of several hosts is given to pre- 
cipitin reaction with antiserum of tobacco virus I. A method for 
determining the antigenic content of saline extracts of tobacco virus 
I to which phenol has been added is described in detail. Descrip- 
tion is given of Holmes' method of estimating local lesions. Eesults 
are given in using different numbers of plants (Nicotiana glutinosa 
L.) inoculated with known concentrations. A quantitative relation is 
shown to exist between the antigenic content and the active virus 
concentration of 11 separate extracts compared in eight different 
pairs. In seven out of eight of these pairs the concentration of virus 
probably does not vary more than 80 per cent and in the case of the 
remaining pairs, probably less than 50 per cent. The value of serologic 
technique is discussed. 



192 THE JOURNAL OP AGRICULTURE OP THE UNIVERSITY OP P. E, 

Qiiaiijer, H[eiidrick] M[arms] 

De stand der oiiderzoekingen over de bladrolziekte, de mosaick-^ 
ziektCj de Krinke en de stippelstreepziekte. (The point 
reached by the investigations into the leafroll disease, the mo- 
saic disease, the crinkle disease and the speckle streak dis- 
ease.) Voordracten Eersten Aardappeldag Cent. Com. Inzake 
Kenring v. Gewassen, Wageningen p. 9-19, 1922. 


(Influence of fertilization on the health of the potato.) Die 
Ernahrung der Pflanze, 25 : 194-198, 1929. 

A general paper with some attention to virus diseases. 


De selectie van den aardappel en de invloed van nitwedige 
omstandigheden, speeiaal van de bemesting, op liet resnltaat 
daarvan. Voordr. 4 Aardappeldag Centr. Com. Kenr. Ge- 
wass., Gehoud. Wageningen. (Selection of potatoes and the 
influence of external circumstances, especially of fertilizing 
on the results of this selection.) Lecture 4, Potato day 
Central Committee for testing — Wageningen.) July 1930, p. 
542-552, 1930. 

Results of studies on virus diseases in 'which fertilizers were tested 
for control. The insect Mysus persicae does not thrive in certain 
regions. 

, Thung^ T. H., Elze, I3[avid] L[eon], & Likhite, V. 

De virusziekten der planten. (Virus diseases of plants.) Land- 
bomv. Tijdschr. der Ver, van Landbuvv. 5(10) : 793-836, 1930. 

A rather extensive and very comprehensive account of virus diseases 
of plants 'with the following chapters: 1. Introduction. Agricultural 
and scientific importance of the virus diseases. Definition of viroa 
diseases. Bacteriophagy. 2. Genetical research. Deterioration of po- 
tatoes and sugar cane. Infection and variability of host plants and 
parasites. Asexual propagation of cultivated and wild plants, mosses 
and fungi. Breeding resistant varieties of sugar cane and potatoes. 
3. Ecological methods. ^‘Running out^^ or '^Abbau^^ Importation 
of sugar-cane cutting from mountain regions. Importation of seed 
potatoes. Mycorrhiza-hypothesis. Climate and manure. 4. Grafting 
and budding as methods of investigations. Infectious chlorosis of or- 
namental plants. Beach yellows Comparison of viruses of pota» 
toes, sandal tree and hop. Quereinatype of Datura stramonium, 
Bacteriological, mycologieal and helminthological methods. Sereh dis- 
ease of sugar cane. Curly top'^ of sugar beet. Leafroll of po- 
tato. Tobacco mosaic. . 6. Enzymatic methods. Investigations of the 
juice of mosaic tobacco and other plants. Comparison of different 
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mosaic diseases. Pliysiologieal investigations of leafroll and liealtliy 
potato plants. Spread of virus tLru different manured plants. 7. 
Morphological and histological methods. Four types: 1. Chlorosis, 
(Phloemneerosis, gummosis of vascular bundles, Pseudo-virus dis- 
eases) ,* 2. Mosaic diseases ; 3. Neerotieal diseases. 4. Alloiophylly. 

8. Methods of pure culture of virus diseases and of virus free plants. 
Sources of infection. Masking of symptoms. Varietal response to in- 
fection. ^ ^ Carriers ^ Increase of virulence. Source of infection 
among related and non-related plants. Vira of tobacco and cucumber 
mosaic. Decrease of virulence. Specialization of mosaic vira. Poly- 
phagy of mosaic vira. Separation of vira. 9, Advantages of tobacco 
mosaic in virus studies. Filtration and centrifugation. F'raetional 
filtration. Quantitative determination. Chemical purification. Lalio- 
xatory culture experiments. Corpuscular nature of vira. 10. Cyto- 
logical methods. Iwanoski’s results. Vacuolate bodies. Crystalloid 
material. Flagellate bodies. Elytrosomes and seoleeosomes. Other 
cytological investigations. Vacuolate bodies as probable cause. 11. 
The importance of insects in the spread of viruses. Classification of 
the virus diseases according to their transmission by insects. Diseases 
which are spread by a specific insect. Diseases which are spread by 
different insects. Relation between insects, virus and plants. Spread 
by other animals than insects. Control, 12. Control of virus diseases. 
Empirical methods. Exclusion, protection, eradication, curing, immu- 
nization. Control of potato viruses. Other plants. 13. Bacteriophagy, 


La selection des pommes de terre et Tinfluence des conditions 
exterieuses, des engrais en particnlier. (Selection of pota- 
toes and the infiiienee of external conditions, in particular, 
the fertilizer.) Bull. Soe. Intern, des Selectionneurs de 
Plantes de Grande Culture 3(2): 1-9, 1930. 

This paper has been cited on page 302 of the Bibliography. It ap- 
pears also in Ernahrung der Pflanze 27(1): 1-8, 1931. 


Die Auslese der Kartoifeln und der Binfiuss der ausseren Um- 
stande, insbesonderes der Dungung, Landw. Tijdschr., 42, 
542 p,, 1930. (Zeitschr, Pflanzenkr. (Abstract) 42 : 491, 
1932.) 


Pflanzenpathologie auf anatomiseh-physiologischer Grundlage. 
(Plant pathology on the anatomical-physiological founda- 
tion.) Angew. Bot. Zeitschr. Erfs. Nutzpflanzen 6(2): 225- 
237, 1934. 

A general discussion on the subject but especially virus diseases of 
plants, reviewing the work so far. 
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Enpele kenmerken der ' Wegelings’’ — ^Ziekte van sniker — en 
volderbielen ter onderselieiding van de ^^Z-warte horlvaten^^ 
— Ziekte (Some symptoms of tke yellowing’’ disease of 
sugar and fodder-beet, and its differentiation from tbe 
‘^black wood- vessel” disease of these hosts.) Tijdschr. 
Plantens. 40(10) : 201-214, 1934. 

This disease resembles a virus disease but there is no absolute proof 
that it belongs in that group. 

Rademacher, B, 

Brfahrungen iiber die wichtigsten Krankheiten der Ackerbohne 
nnd ihre Bekafflpfung. (Experimental observations on the 
most important broad bean diseases and their control). 
Dentsch. Landw. Presse 41(21) : 253-254, (22) : 275-276, (23) : 
290, 1934. 

The author summarized briefly Boning ^s investigations on mosaic 
of Vicia fab a. 

Rangel, E[ngenio] S[antos] 

0 mosaic (Mosaic). A Lavonra, (Brazil) 31(8): 589, 1927. 
Rankin, Wplliam] H[oward] 

Leaf cnrl mosaic or yellows of the cultivated red raspberry. 
Canada Dept. Agric. Interim Rpt. Dom. Botanist 1921-22: 
30-60, 1922. 

Ravaz, L. 

Sur la chlorose, Progr. Agr. & Vitc. 103:366-369, 1935. 
Rawlins, T[hoimas] E[lsworth] 

Cytology and other studies of curly-top disease of the sugar 
beet. Unpublished thesis in the Library of the University of 
California, 1926. 

& Parker, K. G. 

Influence of rootstocks on the susceptibility of sweet cherry 
to the buckskin disease. Phytopathology 24(9) : 1029-1031, 
1934. 

Reports the author’s observations of the effect of the so-called 
buckskin” disease of the sweet cherry in grafting experiments. 

, & Tompkins, C[hristian] M[ilton] 

The use of carborundum as an abrasive in plant-virus inocula- 
tions. Phytopathology (Abstract) 24(10): 1147, 1934. 
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Bead, W. H. 

Physiological investigations of mosaic disease of the tomato. 

Cheshnnt Bxpt. and Ees. Stat. Herkfordshire. 19th Ann. 

Ept., 1933:64-67, 1934. 

Account of analysis of samples of healthy and artificially inoculated 
with aucuba mosaic tomato plants, taken at intervals of two hours 
throughout a period of twenty-four hours. 

Reddick, Donald 

Some diseases of wild potatoes in Mexico. Phytopathology 22 
(6): 609-612. 1932. 

This paper includes a brief statement concerning virus diseases. 
No virus diseases were observed in the wild plants in Mexico. Wild 
mosaic developed on two wild and three cultivated plants when grown 
in Ithaca, New York. Leaf roll was not seen in Mexico. However, 
the author reported a spot disease which was found later to be due 
to a virus. 

Reed, H[oward] S[prague] & Dnfrenoy, Jean 

fiiffeets de Tafeetion dite ‘ 'mottle leaf’’ sur la structure cel- 
lulaire des citrus. (Eiffeet of the so called "mottle leaf” 
disease on the cytological structure of citrus trees.) Eev. 
Gen. Bot. 46(541) : 33-44, 1934. 

As the title implies this is a study of the cytological structure of 
diseased citrus leaves, but we include it on account of its similarity 
to a virus disease. 


Modification in cell structure accompanying mottle leaf of the 
orange. Amer. Journ. of Botany 22(3) : 311-328, 1935. 

This is not a virus disease but is of interest to students of virus 
diseases because of its resemblance to them. 

Reinmuth, E[rnest] Friedrich & Finkembrink, W. 

Experimentelles zur Frage der Bisenfleckigkeit der Kartoffel. 
(Experimental tests concerning the iron spot disease of the po- 
tato.) Ztschr. Pflanz, 43:21-28, 1933. 

Riba, J., & Blattny, C[tibor Eugen Marie Karel] 

Ergenbnisse des Yersuches fiber das Yerbreiten der Yirus- 
krankheiten und der durch sie verursachten Degeneration der 
Kartoffeln in versehiedenen Gegenden der Tehechreslova- 
kiscben Eepublik in den Jahren 1926-29. Oehrana Eostlin 
9:97-108,1929. 
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Rischkov, V[itolij L.] 

Eiiiige neiie wikiwaclisende buntblattrige Pflanzen, (Some new 
variegated wild plants.) Biol. Zentralbl. 47(1) : 18-25, 1927. 

A discussion of eliloropliyll in chlorotic leaves. 

, & Karatschevsky, I. K. 

Cliloropliyllniangel nnd Eunzymwsknng. I. Katalasewirknng bei 
Panascliierung nnd mosaikkrankbeit. Biologic der Pflanzen. 
20:199-220, 1933. 

& 

Ueber die Entstebnng von ' 'Fern-Leaf bei Tomaten. (On tbe 
origin of "fern-leaf’ in tomatoes.) Pbytopath. Zeitschr. 7 
(3) : 231-244, 1934. 

Rei^ort of results obtained in inoculation experiments. 

, & 

(Experiments on the artificial transmission of virus diseases of 
the tomato. In Virus diseases of plants in the Crimea and 
Ukraine.) State Publ. Office for Crimea, Simferopol p. 7-30,. 
1934. 

This paper contains a brief enumeration of virus diseases of tomato 
which have been hitherto described as Stolhur disease of tomatoes 
attributed to a virus and wide-spread in Crimea and also observed 
in Ukraine. Discussion on transmission and inoculation experiments. 


(Filterable virus as a cause of virescence of flowers. In Virus 
diseases of plants in the Crimea and the Ukraine.) State 
Publ. Office for the Crimea, Simferopol, p. 59-73, 1934. 

This paper is a continuation of the preceeding one. It contains a 
detailed account of the teratologicaP changes observed by the author 
in tomato flowers naturally or experimentally infected with ^Svoodi- 
ness virus The observations of the author agrees with those of 
Bald and Eardley. He believes that the Crimean disease is iden- 
tical to that of Australia known as ^^big hud^\ They also agree 
with those described by Kostofl. 

, Karatschevsky, I. K. 

Die Viruskrankheiten der Tomaten und ihre experimentelle 
tihertragung. (Tomato virus diseases and its experimental 
transmission.) In his Viruskrankheiten der pflanzn in der 
Krim und Ukrania. Forshungs Inst, der Krim & Inst. 1 
Pflanzensch. der Ukraine, Krimisdat, p. 7-30, 1934. 

Report of experimental transmission of tomato virus. 
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Ultravirus als die Ursaclie der Vergriimiiigserclieiniiiigeii. In 
Ms, Virus Kranklieiten der pflanzn in der Krim nud Ukraina. 
Forshungs Inst, der Krim & Inst. £. Pflanzenscli. der Ukraine, 
Krimisdat, p. 59-73, 1934. 

^ & Mikhailova, P. V. 

(On the nature of Pseudocommunis sp. In Virus diseases of 
plants in the Crimea and Ukraine.) State Piihl. Office for 
the Crimea, Simferopol p. 114-121, 1934. 

Tlie authors report their eytologieal studies of potato tubers from 
plants affected with virus disease. As a result of their observations 
they found constantly intracellular bodies which appeared to be iden- 
tical to Debray’s Fseudocoimmmis 'vitis. They state that microcheni- 
ical tests showed that these bodies are a product of cell metabolism 
under the influence of certain pathological processes. 

, & 

tiber die Natur d. Pseudocommunis sp. (On the nature of Pseii- 
doconvmunis sp.) In his Viruskrankheiten der pflanz in der 
Krim und Uliraine. Forshungs Inst, der Krim & Inst. f. 
Pdanzenseh. der Ukraina, Krimisdat, p. 114-121, 1934. 

See preceding citation by the same authors. 

Robbins, William J. 

Isolation of the infective principle of virus diseases. Science 
80(2073) : 275-276, 1934. 

The author reviews briefly the outstanding works of other inves- 
tigators on the subject and based on assumptions establishes a table 
given the dilution and quantity of juice taken 100,000 the molecular 
weight of the infective material. 

Roberts, J. I. 

The tobacco capsid {Egytatus volucer, Kirk.) Rhodesia. Bull. 
Ent. Res. 21 : 169, 1930. 

Refers to crinkle which is probably the same as ‘^Kroepoek”. 

Rosa, J[osepli] T[ooker] 

Relation of potato viroses to yield. Amer. Pot. Journ. 5(7) : 
190-191, 1928. 

Popular. Goutains interesting data on yields. 

Rosenfeld, A[rtlmr] H[mton] 

Variedades de eana de azucar mmunes o muy resistentes al 
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mosaico, (Sugar-cane varieties immune or very resistant to 
mosaic.) La Hacienda 25:489-490, 1930. 

Popular. 

Ross, A. F. 

Tlie effect of proteoclastic enzymes on purified preparations 
of tobacco mosaic virus. Pliytopathology (Abstract) 25(1): 
33, 1935. 

Ruhland, W., & Wetzel, K. 

Zur Physiologic der sogenannte Blattrollkrankheit der Kartof- 
felpflanze. (On the physiology of the so-called leaf roll dis- 
ease of the potato plant.) Ber. Verhandl. Sachs. Akad. Wiss. 
Leipzig. Math.-Phys. Kl. 85(3) : 141-149, 1933.- 

It was found in leaves and tubers, dormant and sprouted potato, 
a liigber content of dextrin and a lower content of sugar in leaf- 
rolled as compared to healthy ones. It was also found that in dis- 
eased material the diastatic activity was much lower, accompanied by 
a reduction of assimilatory capacity, transpiration and respiration. 

Salaman, E[edcliife] N[athan] 

Discussion on “Ultra-Microeospie” Viruses. Proceedings of 
the Royal Soc. B 104:550-552, 1929. 

The author states that he has repeated the work of Johnson and 
Schultz in which the former inoculated tobacco with juice from ap- 
parently healthy potatoes and the latter inoculated potatoes with juice 
from apparently healthy potatoes. His results were negative. He 
called attention to the tolerance of host varieties, to attenuation of 
virus and varietal reaction in host plants. 

& Bawden, F. 0. 

An analysis of some necrotic virus diseases of the potato. Proc. 
Roy, Soc. ser. B. Ill : 53-73, 1932. 

Summary : 

summary of the literature on streak is given, from which it 
appears that two distinct chemical states can be isolated. 

^'One of these is that described by Orton and commonly known 
as stipple-streak or leaf-drop streak and later designated, on the 
grounds of its hxstopathology, as aeropetal necrosis. The other, known 
as top-necrosis, has been described by Quanjer on basis of its histo- 
pathology as aeronecrosis. 

has been shown that the former is the distinctive reaction 
in certain varieties of the Y virus of Kenneth Smith. 

^ ^ Acroneerotic or top-necrosis has been shown to be divisible into 
at least four distinct groups based on its varietal reaction, and here 
designated as top-necrosis X, top-necrosis A, top-necrosis B, and top- 
necrosis 0. 
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^^Tlie first three are alike in that when they do produce a top- 
necrosis in any given variety, it is unaccompanied hy any mosaic 
symptom. Top-necrosis C, on the other hand, differs clinically by 
the fact that necrotic and mosaic symptoms occur together. 

is shown that top-necrosis X is due to the action of the virus 
acting alone. 

^^Top-necrosis A is shown to be due to a complex containing X 
and Y, possibly associated with the virus X. 

^‘Top-necrosis B is shown to be due to a complex containing both 
Z and Y. 

“Top-necrosis C is likewise shown to be due to the presence of 
both viruses X and Y. 

“Top-necrosis X and 0 complexes are capable of transmission by 
needle inoculation to other potato varieties, though it by no means 
follows that the resultant lesion is a top-necrosis. Top-neerosis B 
is nninoculable, and so is top-necrosis A, except that it can be con- 
veyed to the varieties Arran Crest and Epicure by the needle. 

“Carriers of top-neerosis A are found among many of our widest 
grown varieties 

& Hurst, 0.' C. 

Discussion on tlie microscopy of the filterable viruses. Journ. 
Eoy. Micros. Soe. 52:237-238, 1932. (Univ. Cambridge 
School Agric. Mem. (Abstract) 5:30-31, 1933). 

A brief discussion of the inclusion bodies in varieties of potatoes 
infected with different viruses. 


Virus disease research in relation to the cultivation of the po- 
tato. Hort. Educ. Assoc, Year Book. D. (Wye. Kent) 2: 
45-50, 1933. 

Popular. 


The raising of blight-resistant varieties and virus-free stocks. 
4 pp. (No place of publication or date on the copy in the 
hands of the compiler.) (1934). 

Explains the efforts of the Potato Virus Eesearch Station made to 
secure varieties free from virus diseases. 

Sandford, G. B. 

A malady of the potato in Alberta similar to psyllid yellows. 
Sci. Agric. 15(1): 46-48, 1934. 

Xot a virus disease paper, but may be of interest due to similarity 
of symptoms. 
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Sarker, B. N., & Butt, K. M. 

Effect of mosaic disease on the tonnage and the juice of sugar 
cane in Patna. Indian Joiirn. Agric. Sei. 4(5) : 797-8025 1934 

Summarized results of yields for 1933-34, following the same scope 
of Me E,ae and Sulvia-Maniani for previous years. 

Sarrant, A. 

(Sugar-cane Fiji disease.) Journ. Sta. Agron. Guadalupe 1 

(4) : 116-1195 1921. 

Brief discussion on the spread of Fiji disease of sugar cane and 
the legislative action taken in Guadalupe to prevent its introduetion, 

Savastano, G-Mio 

El mosaico del fagioio in Italia. (Bean mosaic in Italy.) Boll. 
R. Staz. Patol. Veg. 12(4) .*377-394 1932. 

Popular notes on the distribution, symptoms, descidption of the dis- 
ease, varietal resistance to mosaic and control. 

Schapiro, S. M. 

Die Pederblatter der Lappa. (The feather-leaf of Lappa sp.) 
In Rischkov, V. Viruskrankheit der pflanzn in der Krim und 
Ukraina. Porshungs Inst, der Krim & Inst. f. Pflanzensch 
der Ukraine, Krimisdat, p. 100-113, 1934 

Brief account of this disease attributed to a virus. 

(Note: This article is cited under Schapiro, S. M. page 204.) 

Schreven, D. A. van 

Kalkgebrek als oorzaak van mergnecrose bij Aardappelpnollen 
(Lime deficiency as the cause of medullary necrosis of potato 
tubers.) Tijdschr. over Plantenziekten 40(11) : 225-255, 1934 

Although this paper is not a discussion on virus diseases specially, 
it contains comparison on necrosis due to virus and other valuable 
data on the subject. 

Schultz, E[ugene] S[chultz] 

Potato diseases of virus group due to cause not yet known. 
U.S.D.A. Yearbook 1927:522-525, 1928. 

Brief popular notes on potato virus diseases. Gives a list of the 
types of virus diseases, means of dissemination and experiments in 
control. 

& Folsom, Donald 

Recent potato virus-disease information contributing to the 
production of better seed potatoes. 15 Annual meeting of 
the Potato Association of America pp. 203-227, 1928. 

A popular review. 



PARTIAL BIBLIOGRAPHY OP VIRUS DISEASES OP PLANTS 


201 


, Bonde^ Eeiner, & Raleigh, W. P. 

Isolated tuber unit seed plots for the control of potato virus 
diseases and blackleg in northern Maine. Maine Agric, 
Expt. Sta. Bull. 370, 32 p. 1934. 

A tliorough aceotiEt of experiments on the control of virus diseases 
in potatoes. 

Sohweizer, J. 

Verslag over bet jaar 1925 door Dr. W. H. Arisz. Med. Beve- 
kisch Proefstation 41 : 14, 1926. 

Refers to ^^Kroepolk’’ and ^^Krepoli’^ which are probable same as 
^ ‘ Kroepoeh ^ \ 

Serrano, Luis A. 

Mosaieo. (Mosaic) . Imp. Bolivar, Caracas (Vene 2 xiela) 16 p., 
1927. 

Report of a trip of inspection made by the author to the northern 
sugar-cane region of Venezuela. It includes a brief review of the 
work of others and a short historical sketch. G-ives symptoms and 
methods of control and prevention. 

Servazzi, 0. 

Nota sulla classificazione isto-pathologiea del Quanjer, deller 
virosi nolla potato. (Notes on the histo-pathological classi- 
fication of Quanjer of the virus of the potato.) Defesa Pianta 
Torino 27:20-24, 1932. 

Severin, Henry H[eiinan] P[aiil] & Thomas/ William W. 

Notes on the beet leafhopper, EuUUix tenella Baker. Jourm 
Econ. Ent. 11(3) : 308-312, 1912. 

This paper has no mention of virus diseases, but we considered it 
of interest to students on the subject due to the long list of host 
plants of the beet leafhopper which is a recognized insect vector of 
beet-curly top. 


Natural enemies of the sugar beet leafhopper in California. 
. California State Comm. Hort. Mo. Bull. 4(5-6) : 277-280, 1915. 


Notes on the beet leafhopper Euieitix tenella Baker. Journ. 
Econ. Ent. 11(3) : 308-312, 1918. 


Notes on the behavior of the beet leafhopper (Entettix tenella 
Baker) Journ. Econ. Ent. 12 (4) : 303-308, 1919. 

Detailed account of his studies. Although not a strictly virus dis- 
ease paper it is of interest to students of the subject. 
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Tlie beet leafbopper {Eiiiettix ienella Baker). California Agrie. 
Expt. Sta. Ann. Ept. 1918-19 :70, 1919, 

Brief notes on migration of tMs leafliopper and relation of specie 
to beet-enrly top disease. 


Beet blight. California Agric. Bxpt. Sta. Ann. Ept. 1919-20 1 
62-63, 1920. 

Brief note in relation to the progress of studies on beet-curly top^ 


The beet ieafbopper, EiotetUx ienella Baker. California Agrie. 
Bxpt. Sta. Ann. Ept. 1920-21:41-42, 1921. 

Brief note reporting Reid experiments. 


Summary of life liistory of beet leafbopper {Euiettix tenmlla 
Baker). Jonrn. Been, Ent. 15(5) : 433-436, 1921. 


Mosaic and curly leaf disease of sugar beets. Journ. Econ. 
Ent. 15(3) : 247, 1922. 

Brief reviews of Robbins^ paper (Phytopathology 11: 349-365) anS 
Bonequet^s (Phytopathology 7(4): 269-289) on mosaic of sugar beets*. 


Infective beet leafboppers {Eutettix ienella Baker), do not trains- 
mit curly leaf daily. Journ. Eeon. Ent. 15(4) : 318-1922. 

Brief note giving results of experiments. 

, Scliwing, E[dward] A., & Hartung, W. J. 

Eelation of leafbopper migrations to time of sugar beet plant- 
ings. Use of nicotine dust against tbe beet leafbopper, Eu- 
ietiix ienella Baker. Curly leaf transmission experiments 
Yuth leafbopper. California Agrie. Bxpt. Sta. Ann. Ept. 
1921-22:83-85, 1922. 

Brief notes reporting field experiments and observations. 


Natural enemies of beet leafbopper (Euieiiix ienella Baker).. 
Journ. Econ. Ent. 17(3) : 369-377, 1924. 

Although not a virns disease paper it is of interest to workers* 
on the subject. 
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Natural enemies of beet leafliopper (Eutettix tenella Baker) ; 
euiiy leaf transmission experiments; chemical substance or 
toxin ; incubation period. California Agric. Expt. Sta. Ann. 
Rpt. 1923:125-128, 192A 


Life-history of beet leafhopper {Eutettix tenella Baker) in Ca- 
lifornia. Univ. California Pub. in Ent. 5 (4) : 37-88, 1930. 

Not a virus disease paper, but of interest to students of the subject. 

^ & Freitag, Julius H. 

List of ornamental flowering plants experimentally infected 
with curly top. U. S. Dept. Agric. Plant Disease Eep. 17 
(l):2-5, 1933. 

, & 

Ornamental flowering plants naturally infected with curly-top 
and aster-yellows viruses. Hilgardia 8(8) : 233-260, 1934. 

^^Pourteen species of ornamental flowering plants in 13 genera be- 
longing to 10 families have been found to be naturally infected “witb 
curly-top in California. Previously non-infective beet leafboppers 
transferred the curly-top virus from the following 14 species of nat- 
urally infected plants to sugar beet: KocMa scoparia var. trichophila, 
Celosia argentea var. cristata, Mirabilis jalapa, Dimthm plumwi/m, 
Pelargonium hortorum^ Tropaelum majus, Viola tricolor var. hortensis, 
Viola cornuta, FetuHa hydrida, SeaMosa atropurpurea, Zimia elegans, 
Cos'mos Mpinnatus, Coreopsis tinotorea, Selichrysum 'bracteatum. The 
curly-top virus was not recovered from Dianthus caryophyllus, Mathiola 
incana, M. incana var. annua, although showed reliable symptoms of 
the diseased ^ 

''Eight species and 3 varieties of ornamental flowering plants in 
7 genera belonging to 4 families have been found to be naturally 
infected with aster yellows in California. Previously non-infective 
Cicadula divisa transferred the yellows virus from the following spe- 
cies and varieties of naturally infected plants to asters or celery; 
Panunculus asia>ti<yus, EschscJiolUia calif arnica, Godetia grandiflora^ 
Chrysanthemum segetum, Zinnia elegans, Double Giant Pink, Dahlia 
Plowered mixed, lilliput Scarlet Gem, Tagetes patula, I. ereata and 
EelioJirysum ‘bracteatum, ’ ^ 


Weed host range and overwintering of curly-top virus. Hil- 
gardia 8(8) : 261-280, 1934. 

"The weeds growing on the uncultivated plains and foot hills and 
in the cultivated areas infected with curly top include 57 species iu 
28 genera belonging to 16 families. The wild plants growing on the 
uncultivated area demonstrated to be naturally infected with curly 
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top include 14 species in 13 genera belonging to 8 families. In tlie 
cultivated areas ■ 26 species of weeds in 15 genera belonging to 9 
families were found to be naturally infected witli the disease. The 
curly top overwinters in 11 species of annu'als and 3 species of peren- 
nial wild plants growing on the uncultivated area. Previously non- 
infective beet leaflioppers repeatedly recovered the virus from a per- 
ennial-ballscale (Atriplex frutioulosa) during a period of six months, 
when the tests were discontinued. Four species of perennials and 3 
species of weeds sometimes annuals and sometimes perennial, growing 
in the cultivated area were demonstrated to be naturally infected 
with curly topJ^ Several economic plants overwinter and Avere nat- 
urally infected with curly top. A list is given of ornamental flower- 
ing plants which were infected with curly top under natural condi- 
tions. The curly-top virus rarely overwinters in the male beet leaf- 
hopper since most of the males die during the winter. 


Transmission of California aster and celery-yellotvs virus by 
three species of leaflioppers. Hligardia 8(10) : 339-361, 1934. 

Detailed account of experimental studies in aster and celery yel- 
lows virus transmission by means of Cioadula dwisa^ ThamnotetUx 
mo%ianus and T. germinatue, 

, & Haasis, Frank A. 

Transmission of California aster yellows to potato by Cioadulla 
divisa. Hilgardia 8(10) : 329-335, 1934. 

Report of experiments on transmission of aster yellows to potato 
by means of Cicadula divisa Uhl. (Cicadula sexnotata Fall.) De- 
scription of symptoms, incubation period and behavior of the virus 
is given. 


Expriments wdtli aster-yellows virus from several states. Hil- 
gardia 8(10) : 305-325, 1934. 

After a brief review of the work of other investigators of the sub- 
ject the author gives the results of his studies based on experimental 
data. 

ihapiro, S. M. 

(A ciirions case of mosaic in Lappa sp. In virus diseases of 
plants in the Crimea and the Ukraine.) State Pnbl. Office 
for the Crimea, Simporopol p. 109-113, 1934. 

A brief morphological account reporting a ^'fem leaf’' disorder of 
a species of Lappa. It is the first record in weeds of such mal- 
formation of leaves. It is attributed to a virus. 

Shapovalov, Michael 

Some host response in graft transmissions of diebaek streak of 
tomatoes. Phytopathology (Abstract) 24 ( 10 ): 1149 , 1934 . 
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Cliemical splitting of tlie tomato ''Combination-Streak^’ virus 
complex. Phytopatliology (Abstract) 25(1): 33, 1935. 

Sheffield^ Frances M[arion] L[ena] 

Intracellular inclusions in plant virus diseases. Deux Cong. 
Int. Path. Comp. Paris, 1931. II. Compt. Rend, et Comm, 
p. 481-482, 1931. 

A brief note. 


Experiments bearing on the nature of intracellular inclusions 
in plant virus diseases. Ann. App. Biol. 21(3) : 430-453, 
1934. 

The author gives the results of a series of experiments and eon- 
eludes that it is not possible to identify virus diseases by cytological 
characters alone but states that they are of value in supplementing 
other diagnostic features. She conix^ares the behavior of these bodies 
produced by aucuba mosaic, Hy III and tobacco mosaic viruses. She 
also gives the results of treatments with chemicals and states that 
lactic acid induced the formation of amoeboid bodies like the X-bodies 
of tobacco mosaic but that they persisted for only a few hours. 

Shull, J. M. 

Comments on the "breaking” of tulips. Florida Growers 21: 
164, 1934. 

Silberschmidt, Karl 

Neuere Arbeiten iiber die Stromungsrichtung der Assimilate im 
Pflanzenstengel. (New works on the assimilation stream 
direction within the plant stem.) Die Naturwissenschaften 
Pleft 43, 26(10) : 725-728, 1934. 

A review of recent literature. 

Simmonds, J[ohii] H[oward] 

The spotted wilt of tomatoes. Queensland, Australia, Dept. 
Agric, & Stock, Phytopath ological Leaflet 1, 3 p., 1927. 

A brief, popular discussion of symptoms, cause and control. 


Bunchy top of the banana and its control. Queensland, Aus- 
tralia, Dept. Agric. & Stock. Advisory Leaflet 12, 4 p., 1934. 

A popular discussion of symptoms and control. 
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Slate Jr., Wm. L. 

Compai’ative analysis of healthy and of diseased (ealicoed) 
leaves of tobacco, tomato and petunias. Connecticut Agric. 
Expt. Sta. Bull. 258:372-373, 1924. 

Brief note giving the. analysis. 

Smith, E. H. 

Spotted wilt disease of tomatoes. Expt. & Res. Stat. Cheshunt, 
Circ. 7, 1933. (Card. Chron. 94:350, 1933.) 

Smith, J[ohn] Henderson 

Remarks on the size of plant viruses. Arch, fiir Exper. Zoll- 
forsch. 15(2-4) : 454^56, 1934. 

The author discusses the “living entity” theory in regard to plant 
viruses. He is opposed to the term “living”. 

Smith, Kenneth M[anley] 

Discussion of “Ultra-Microscopic Viruses”. Proe. Royal Soc. 
B 104:545-546, 1929. 

The author raises the question as to whether the insect is an obli- 
gate alternate host for the virus or merely a mechanical carrier. He 
summarizes his discussion by saying: ^'By certain manipulation of 
the virus of potato mosaic, it is therefore possible to change its 
character and, by starting with the normal mild disease upon potato, 
to produce from it four apparently distinct diseases, or perhaps it 
would be more accurate to say, four distinct modifications of the 
virus, i. e., (1) ringspot of tobacco; (2) its highly infections counter- 
part in potato; (3) the virulent form of disease in tobacco; (4) 
the aphis produced green line disease, also in tobacco.’^ 


Nature eoniplexe de certain virus causant des mosaiques de la 
pomme de terre. (Tbe complex nature of certain virus 
causing mosaic of potato.) Compt. Rend. 2 Congr. Intern. 
Patliol. Comp. Paris, 2 : M3-445, 1931. 

, Dufrenoy, Jean 

Botanique — Sur le virus Y des Solanees. (Botany — On virus 
Y of Solanaeeae.) Proe. Roy. Soc. B. 109:241-267, 1931. 
(Compt. Rend. Acad. Sci, (Abstract) 199(21) : 1147-1150, 
1934.) 

This annotation is taken from the abstract. The authors report 
their observations. 
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Insects in relation to virus diseases of plants. Agricultural 
Progress 11:86-88, 1934. 

This is a very brief and clear summary of our knowledge of this 
subject. It is a summary of a paper read at Cambridge, July, 1933. 


Some virus diseases of the potato and otlier farm crops. The 
Scottish Jour. Agric. 16(4) 11, 1933. 

After a brief discussion of the subject, the author gives a discussion 
of the mechanics of aphid attacks on plants. This is followed by a 
popular discussion of the virus diseases of the potato and of the po- 
tato viruses. 


Some aspects of the plant virus problem. Agricultural Pro- 
gress 11 : 88-92, 1934. 

A very brief but very clear review of the most important aspect of 
these problems. It is a summary of a paper read in London, De- 
cember, 1933. 


The plant virus in the insect vector. Arch, fiir Bxper. Zell- 
forseh. 15(2-4): 459, 1934. . 

The author states there are three kinds of relationship between 
plant viruses and the insect vectors: (1) purely mechanical, (2) 
semi or group specific and (3) specific. Other valuable data on 
the relations of the viruses and insect vectors are given. 

The mosaic disease of sugar-beet and related plants. Journ. 
Minis. Agri. 41(3) .*269-274, 1934. 

This is a popular paper giving a brief history of the diseasOj 
symptoms, weed hosts, method of spread and effects on the yield. 

Report of experimental observations of the virus Y on Solanaceae, 
especially the tobacco plant. 


A virus disease of Primida ohconica and related plants. Ann, 
Appl. Biol. 22(2) : 236-238, 1935. 

A description of the disease and the results of inoculating the vi- 
rus into other species of plants. 


A virus disease of cultivated crucifers. Ann. Appl. Biol. 22 
(2) : 239-242, 1935. 

A description of the disease and the results of inoculations into 
other species of plants. The virus is usually fatal on Nicotiam 
glutmosa. 
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Smith, Loren B[arlett] 

Notes on spinach breeding. Proc. for 1920. Amer. Soe. Hort. 
Sci. 17:146-15.5, 1921. 

Beport of experiments and methods in the production of a mosaic* 
resistant spinach at the Virginia Ti*iiek Experiment Station* 

Smith, M. Smith 

(The plant ■virus in the insect vector.) Archiv fur Exper. ZeE- 
forseh. Band 15 : 459, 1934. 

A very brief review of the subject in which the author divided 
the insect vectors into three groups: (1) those in which the insect 
is a mechanical vector, (2) in which an insect species has a partic- 
ular affinity for a plant virus which may be transmitted by other 
insect vectors, (3) in which a specific insect alone is able to transmit 
a definite virus. 

Sommer, H. 

Nochmals : Mosaikkrankheit an Kakteen. Gartenwelt 37 : ST- 
BS, 1933. 

Soraner, Paul [Carl Moritz] 

Handbiicli der Pflanzenkranklieiten (Die nieht parasitaren 
Kranklieiten). vol. 1:893-964, 1924. 

Much of this is devoted to a review of virus diseases. 

Sonkholf, K. S. 

(Contribution to the physico-chemical characterization of the 
filterable viruses of mosaic. In Virus diseases of plants in 
the Crimea and Ukraina.) State Ptibl. Office for the Cri- 
mea, Simferopol, p. 31-38, 1934. 

Eeport of experiments and observations made by the author in rela- 
tion to the virus of tomato ^'fem-leaf^^ disease. The properties pf 
the virus observed by the author do not agree with those reported 
by Mogendorff iu which it was suggested that the virus under study 
belongs to the eueumber-mosaie group. The author believes that it 
belongs to the tobacco-mosaic group. Other valuable data is given. 

Spencer, Ernest L. 

Influence of nutrition on host susceptibility to yellow tobacco 
mosaic. Phytopathology (Abstract) 25(1): 33, 1935. 


Effect of nitrogen supply on host susceptibility to virus infec- 
tion. Phytopathology 25(2) : 178-189, 1935. 

A study was made of the effect of nitrogen supply on host sus^ 
ceptibility to virus infection. Turkish tobacco, Nicotiana glutmosa 
L. and Early Cluster beans were the hosts under study with dif- 
ferent types of mosaic virus. The results of the study showed that 
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there is a definite eorrelatibn between host nutrition and host sus- 
ceptibility to virus infection and that host susceptibility is not gov- 
erned mainly by host vigor as judged by the rate of gTowth, but 
by some limiting factor the nature of which is at present unknowii. 
Data are given as to rate of growth and host susceptibility in rela- 
tion to nitrogen level. 


Influence of phosphorus and potassium supply on host suscep- 
tibility to yellow tobacco mosaic infection. Phytopath. 25 
(5) : 493-502, 1935. 

The author says: '‘Data obtained in this investigation indicate 
that phosphorus supply has apparently only an indirect influence on 
susceptibility of tobacco to infection with yellow tobacco mosaic, inas- 
much as susceptibility and growth seem to be correlated directly 
with each other. Potassium supply, on the other hand, has a direct 
influence in changing host susceptibility to infection. When more 
than 20 milligrams of potassium were added each day, susceptibility 
decreased appreciably. Growth, howrever, was not retarded noticeably 
until the addition of potassium exceeded 200 milligrams per day, 

Sreenivasay, M. 

Spike disease of sandal. Quinquennial survey investigations. 
Perfiim. & Essent. Oil. Eec. 24 : 265-266, 1933. 

, & Eangaswami, S. 

Field studies on the spike-disease of sandal {8 ant alum album 
Linne)I. Observations on the natural dissemination of spike. 
Proc. Indian Acad. Sci. 1(B) : 143-154, 1934. (Mem. Indian 
Inst. Sci. No. 26, 1934.) 

The fact that spike disease of sandal discontinued its natural spread 
and that it occurred in isolated outbreaks in areas fax from all 
source of infection lead the authors to believe in virus-infected seeds 
and long-distance dispersal of the iitBeet vectors effected by wind 
or other agencies. Data of observation on this subject is given in 
this paper. 


Contribution to the spike-disease of sandal. {Santalum album 
L.) LX VI II, Hydrogen-ion concentration and buffering ca- 
pacity as factor of disease resistance. Journ. Indian Inst. 
Sci. 17A: 153-164, 1934. 


Insect transmission of spike disease. Nature 133(3358) : 382, 
1934, 

The author makes the distinction of the stunting non-infectious 
condition of sandal due to environmental conditions and the highly 
infectious spike disease. Gives details of transmission experiment and 
positive results obtained in tests using Moonia alhimaculata. 
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SsucliOY, K. 

Material zur plisico-cliemischen charakteristik des filtrierbaren 
Viruses. In Rsichkov, Y. L. Yirnskranklieiten der pflanzn 
in der Krim nnd Ukraine Forskungs Inst, der Krim & Inst, 
£. Pflanzensch. der Ukraine, Krimisdat, p. 31-38, 1934. 

Investigations on the filtration of viruses and the different filters 
in use. 

, & LanscMna, M. N. 

Patliologiselie Yeradernngen in den pflanlichen Zellen der KJ. 
Wirkiing nnd das Problem der X~Korper. In Risclikov, Y. L. 

: Viruskrankheiten der pflanz in der Krim nnd Ukraina. For- 

sliiings Inst, der Krim & Inst. f. Pflanzenseli der Ukraine, 
Krimisdat, p. 122-124, 1934. 

StaM, Gerold 

De legenwoordige stand van bet onderzock naar den over- 
drager der Zeefvatenziekte van den Koffie. (The present 
status of the investigation on the vector of phloem necrosis 
of coffee). Landbomvproefstat. Suriname Meded. 7, 9 p., 
1934. 

The author reports his observations in eoniiectioii with his experi- 
ments on the insect vector of phloem necrosis of coffee. He ob- 
served that Lincus bugs may be eoncerned in the process of trans- 
mission. 

Stanley, V/. M. 

The action of high frequency sound waves on tobacco mosaic 
virus. Science 80(2076) : 339-341, 1934. 

The author reviews Takahashi and Christensen’s work (Science 79: 
415, 3934). Describes bis experiment and concludes: ^^Thc results 
indicate that inactivation of virus by supcrtonlc radiation is asso- 
ciated with cavitation of dissolved gas and with the presence of 
extraneous matter found in untreated juice, since high frequency 
sound weaves of great intensity have practically no effect on purified 
virus under a high vacuum.'’ 


Chemical studies on the virus of tobacco mosaic. I. Some ef* 

fects of trypsin. Phytopathology 24(10) : 1055-1085, 1934. 

Discussion, based on experiments, on tho decrease of infectivity 
of different viruses and the reaction on different hosts in relation 
to the interference of trypsin. 


Chemical studies on the virus of tobacco mosaic. II. The pro- 
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teolytie action of pepsin.. Phytopathology 24 ( 11 ) : 1269 - 
1289 , 1934 . 

The author reports Ms studies and observations and coneliules that 
since pepsin inaetivates virus only under conditions favorable for 
proteolytic activity and since the rate of inactivation of virus varies 
directly with the concentration of active pepsin, it is concluded that 
the inactivation of virus is due to the proteolytic action of pepsin. 
This suggests the virus of tobacco mosaic is a protein, or very 
closely associated with a protein, which may be hydrolyzed with 
pepsin. 


Chemical studies on the virus of tobacco mosaic III. Bates 
of inactivation at different hydrogen-ion concentrations. 
Phytopathology 25(5) : 475-492, 1935. 

This paper is a record of experimental studies of tobacco-mosaic 
with reference to temperature hydrogen-ion concentration and viru- 
lence on Nicotiana tohaeum, Nieotiana glutmosa and Fhaseolus mlr 
garis. Experiments tvith tobacco ring spot and cucumber -mosaic vi- 
ruses showed that they were less stable than tobacco-mosaic Mrus. 

Stevens, Neil E. 

An attempted analysis of the economic effects of cranberry 
diseases. U. S. Dept, of Agrie. Plant Diseases Reporter 
19(8): 112-136, 1935. 

Two ];ages are devoted to the false blossom. It is considered the 
most serious disease of this crop. It is the cause of heavy losses 
but may have prevented over production. 

Stevenson, F. J., & Clark, 0. F. 

New potato varieties. Amer. Potato Journ. 11(4) : 85-92, 1934. 

Report of uew potato varieties resistant to disease, among them 
is the Katahdin potato variety which is resistant to mild mosaic. 

Stewartj Fred Carlton 

Observations on some degenerate strains of potatoes. New 
York (Geneva) Agr. Expt. Sta. Bull. 422:319-357, 1916. 

^‘This is a detailed account of the behavior of , a large number of 
potato plants of known parentage and belonging to degenerate strains 
of several different varieties. The object of the study was to in- 
crease our knowledge of the diseases or forms known as leaf-roll, 
curly-dwarf, mosaic and spindling-sprout or other forms of degenera- 
tion. The conclusion is reached that leaf-roll, curly-dwarf and mo- 
saic are closely related disorders due to the same general, undeter- 
mined cause. In some respects they behave like bud varieties j but 
they present also important points of difference. All are transmitted 
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tlirougli tlie seed tuber. Tlie progeny of affected plants almost in- 
variable become affected. The heredity of spindling-sprout is still 
undetermined and its cause is largely a matter of conjecture. How- 
ever, it may be stated that spindling-sprout is not correlated to leaf- 
rollj mosaic or curly-dwarf.’’ 

Stone, R[olanci3 E[lisha] 

Winter blight or streak of tomatoes. Paper read before the 
Canadian Phytopathological, Society, December 1924 (unpub- 
lished) . 

Not seen by the compilers. 

Storey, H[arold3 H[aydon] 

Streak disease of maize. Dept. Agrie. Union of South Africa. 
Reprint from Farming in South Africa, September, 1926. 

A short popular discussion of symi)toms, spread by an insect and 
control. 


Streak disease of maize. Union of South Africa. Dept. Agric. 
S p., 1926. 

Popular. 


Streak disease of Uba cane. Jamaica Dept. Agric. Mierob. Circ. 

6:38--39, 1926. 

Brief popular notes on streak disease. According to the author 
the disease is not confined to Uba variety only, but has been found 
to affect 10 other varieties. The insect vector is the leafhopper Bal- 
duiha mlnla Naud. Aphis maidis Fitch has always failed to trans- 
mit streak. Methods of control are given. 


(Studies on the mechanism of the transmission of plant viruses 
by insects.) Arch, fur Exper. Zellforsch. 15(2-4) : 457-458, 
1 ^ 4 . 

This is a condense<l paper on the same subject by the author 'noted 
above. 


The photodynamic action of methylene blue on the virus of a 
plant disease. Ann. Appl. Biol. 21 (4) : 588-589, 1934. 

Description of experiment by which the author concludes that the 
virus of a plant disease niay be inactivated by exposure to light in 
the presence of a methylene blue and oxygen as has been done with 
animal viruses and bacteriophage. 
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Stout j Gilbert L[eomdas] 

Peach yellows, Trans. Illinois State Hort. Soc. 63:479-493, 
1929.* 

Popular, 

Sukboff, K. S., & Lanshina, M. IT. 

(Pathological changes in plant cells caused by the action of 
potassium iodide. (In connection with the problem of the 
nature of X bodies.) Preliminary communication. In virus 
disease of plants in the Crimea and the Ukraine.) State 
Publ. Office for the Crimea Simferopol p. 122-124, 1934. 

The authors report in this paper the finding of X bodies in the 
cells of healthy beet plants treated with a 0.01 percent solution of 
potassium, iodide. These inclusions resemble very closely those found 
by other workers in cells of beets affected with virus diseases. 

Summers, Eaton M. 

Types of mosaic on sugar cane in Louisiana. Phytopathology 
24(9) : 1040-1042, 1934. (Sugar News 16(2): 83-84, 1935.) 

The author reports the finding of four distinct types of mosaic 
which were very different in virulence. One of them was much more 
virulent than the others and very destructive. 

& Rands, R. D. 

Losses due to planting of mosaic seed cane. The Sugar Bulle- 
tin 13(15) : 2-6, 1935. 

This is a very important paper for Louisiana growers of sugar 
cane. It gives the results, of studies on germination and yields of 
Co 281, Co 290, POJ 234 and C P 29/291. It urges the growers to 
select mosaic-free cane for planting and gives instructions for doing so. 

Sundararaman, S. 

The mosaic disease of sugar cane. Madras, Dept. Agric. 
Leaflet 42, 2 p., 1926. 

Brief popular notes on sugar-cane mosaic. 

Takahashi, William N., & Rawlins, T[homas] E[lsworth] 

Application of stream double refraction in the identification 
of streak disease of tomato. Phytopathology 24(10): 1111- 
1115, 1934. 

The author summarizes: ''Juice from streaked tomato plants in- 
fected with a combination of tobacco-mosaic and potato latent vi- 
ruses exhibits a stream double refraction indistinguishable from that 
exhibited by tomato plants infected with tobacco-mosaic virus alone. 

"Juice from tomato plants infected with dieback streak exhibits a 
stream double-refraction behavior which is indistinguishable froui 
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that siiown by normal plants. This teebnic may therefore be used 
to distinguish diseased plants infected with combination streak from 
those infected with dieback streak. 


Tlie relation of stream double refraction to tobacco mosaic 
virus. Science 81(2099) : 299-300, 1935. 

This is a continuation of previous studies by the authors. They 
advance three theories for this phenomenon and summarize the re- 
sults as follows: ^‘Although much of the evidence cited above favors 
the supposition that the virus particles are the causal agent of most 
of the stream double refraction exhibited by juice from mosaic plants 
the evidence remains inconclusive.'^ 

Takata, K[a2iio] 

(Results of experiments with dwarf diseases of rice plant.) 
Journ. Jap. Agric. Soc. (171) : 1-4. 1895, (172) : 13-32, 1896. 

Thiele, R. 

Ein Fall typischer Krauselkrankheit bei Baumwolle im Ge- 
wachshaus. (A case of typical leaf-curl on cotton in the 
glasshouse.) Zeitschr. Pflanzenkrankh. 23:198-201, 1913. 

Thompson, A. 

Diseases of tobacco in Malaya. Malayan Agric. Journ. 22(6) : 
263-269, 1934. 

The author describes briefly the symptoms, manner of spread and 
control of tobacco mosaic. 

Thornberry, H. H. 

Particle size of three strains of tobacco mosaic virus. Phyto- 
pathology (Abstract) 25(1): 36, 1935. 

Thung, T. H. 

Epidemiologie de quelques maladies de tabac. (Epidemiology 
of some diseases of tobacco.) Deux. Cong. Intern. Path. 
Comp. Paris, 1931. 11 Compt. Rend, et Comm. p. 482-484, 
1931. 

A very brief discussion of mosaic and Kroepoek. 


Jaarverslag 1 Mei 1930 — 30 April 1931. Proefst. Vorst. Tabak 
Meded. 71:21, 1931. 


De epidemiologie van tabaksziekten. Proefs. Vorst. Tabak. 
Aug. 1931. 

The author gives results of experimental work with mosaic and 
kroepoek. 
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Phytopatliologische waaremingen. Proefes. Vorst Tabaka 
Meded. 76:20-25, 1932. 

This paper gives the results of experimental studies on mosaic and 
^ ^ kroepoek ^ \ 


Over enkele tabaksvirusziekten, de dovr insecten worden ver- 
breid. Overgedrukt uit Nerslag 13 e. Bijeenkomst van de 
Vereeniging van Proefstation-Personeel, 1933. 


Phytopatbologiscbe waarnemingen. (Phytopatbological obser- 
vations.) Proefstat. Vorst Tabak, Meded. 77 : 34:-48, 1934. 

Notes on a new form of tobacco mosaic characterized by wispy 
leaves. Proof also has been obtained, that ordinary mosaic of to- 
bacco is disseminated in the fields by laborers. 


Bestrijding der krul — on kroepoekziekten van tabak, (The 
control of curl and crinkle-diseases of tobacco.) Proefs. 
Vorst. Tabak. Meded. 78:3-18, 1934. 

This paper is a continuation of the studies reported in No. 72. 
The disease is carried by Bemtsia sp. and attacks the following weed 
hosts: Ageratum conyzoideB, SynedreUa nodiflora and Vemonia cv 
nerea. 

Tice, 0[ecil] 

Seed-potato certification in British Columbia. Potato Magazine 
4(10) : 6, 1922. 

Eules. 

Tims, E[ugene] C[hapel] 

Severe type of mosaic on sugar-cane variety. Phytopathology 
(Abstract) 25(1): 36, 1935. 

Tolas, A. G. 

Minnesota certification rules. Potato Mag. 4(9): 10, 18, 1922. 
Buies — ^Legislation. 

Tompkins, C[hritian] M[ilton] & Gardner, Max W[illiam] 

Spotted wilt of head lettuce. Phytopathology (Abstract) 24 
(10) : 1135-1136, 1934. 


A destructive virus disease of cauliflower and other crucifers. 
Phytopathology (Abstract) 24(10) : 1136-1137, 1934. 
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Breaking in stock {Mmtliiola mcana), a virosis. Phytopathology 
(Abstract) M(10) : 1137, 1934. 

Torres Filho, A[rthiir] 

0 combate do mosaico da canna de assuear. (The control of 
sugar cane mosaic.) Brasil Agricol. 12(2) : 65, 1927. 

Eecompiendation of the planting of resistant varieties. 

Tropova, A. T. 

A contribution to the diseases of American jnte. (Diseases and 
pests of new cultivated textile plants.) Inst. New Bast Eaw 
Material. Moscow p. 58-60, 1933. 

Brief note reporting that Ahutilon avicennae growing near tobacco 
plantations showed a disease very similar to reticulate mosaic of to- 
bacco. Investigations are still in progress in the study of this mal- 
ady. 

Trotter, Alessandro 

La degenerazione della patata e le malattie da virus. (Potato 
degeneration and virus diseases.) Eicherche, osservazioni ed 
divulgazioni Pitopatologiehe per la Campania ed il Mezza- 
giorno (Portici), E. Lab. Pat, Veg. Portici 3:18-48, 1934. 

Review of our knowledge so far on virus diseases of the po- 
tato. Discusses the different types of the diseases (mosaic, leafroH, 
witches^ broom, pseudo-net necrosis and concentric necrosis), Quan- 
jer^s classification, Schander and Bielert necrotic tissue changes and 
Elze transmission by insects. Control measures are also considered. 

Triimpener, Egon 

Wie erkennt man den Abbau der Kartoffel? Der Kartoffelban 
17:61-62, 1933. 


Die Blattrollkrankheit. (The leafroll disease.) Kartoffel 13: 
210-213, 1933. 

Tu, 0. 

Notes on diseases of economic plants in South China. Lignan 
Sci. Journ. 11 (4) : 489-504. 1932. 

This report contains several brief notes on virus diseases of eco- 
nomic plants. 

Unite, Jnan 0 ., & Capinpin, J[ose] M[ananjaya] 

Selection of mosaic free cuttings of sugar. Philippine Agric. 
15(2): 67-73, 1926. (Planter'^ & Sugar Manuf. 77(8): 147- 
148, 1926.) 
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A brief paper in '^vhieh the authors report (1) that first genera- 
tion plants from mosaic resistant plants in severely infected fields 
do not show symptoms of disease; (2) that mosaic-free points pro- 
duce diseased plants; and (3) that buds from infected stalks in- 
variably give diseased plants, although the leaves of these buds do 
not show symptoms. 

Uppal, B[adri] N[ath] 

The absorption and elution of cucumber mosaic virus. Indian 
Journ. Agric. Sci. 4(4) : 656-662, 1934. 

Detailed account, illustrated v^ith tables, of an experiment on the 
filterahility of the eneumher-mosaic virus. 


The movement of tobacco mosaic virus in leaves of Nicotiana 
siflvestris. Indian Journ. Agric. Sci. 4(5) : 865-873, 1934. 

The author gives the results of his experimental observations. 


The effect of dilution on the thermal death rate of tobacco- 
mosaic virus. Indian Journal Agric. Sci. 4(5) : 87^879, 1934. 

The effect of dilution on the thermal death rate of the ordinary 
tobacco-mosaic virus was determined by the local lesion method on 
Nicotiana glutinosa, and a hybrid between it and N,, toiaccum. He 
gives the range of temperature and the correlation of dilution. The 
thermal death point w^as established close to 70° at a dilution of 
... 1 in 10,000. 

Valleau, W[illiain] D[ornay] 

Ring spot (Delphinium sp.) Plant Dis. Kept. 65:419, 1927. 

A record. 


A virus disease of Delphinium x*eported from Kentucky, Plant 
Disease Reporter 14 : 118. 1930. 

A record. 


Do tobacco plants recover and develop an immunity from ring 
spot? Phytopathology (Abstract) 25(1) : 37, 1935. 


The resistance of Ambalema tobacco to different viruses. Phy- 
topathology 25(1) : 37, 1935. 
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Varadaraja Iyengar, A. V. 

Contribution to the study of spike-disease of sandal (Santalum 
album Linn.) Part XVI — ^Distribution of arsenic in sandal- 
wood treated with sodium arsenite. Journ. Indian Inst. 
Science. 17A(12):p. 131-139, 1934. 

Large quantities found in bark and sap wood; the movement was 
noticed in the roots; the greatest concentration in the girdled re* 
gions; root suckers often killed; the oil from sprayed trees did 
not contain the poison. 

Yenkata Eao, M. G. 

A preliminary note on the leaf curl mosaic disease of Sandal. 
Mysore Sandal Spike Invest. Comm. Bull. 3, 5 p., 1934. 

Preliminary note appearing in Indian Forester 49(12) : 772-777, 

im. 


& Gopalaiyengar, K. 

Studies in spike disease of Sandal. (1) Two types of spike dis- 
ease, (2) The movement of the virus in Sandal plants. 
Indian For. 40(7) : 481-491, 1934. (Mysore Sandal Spike 
Invest- Comm, Bull. 4, 1934.) 

The authors describe the two types of sandal spike observed m 
India. By means of grafting experiments the movement of th© virus 
within the plants was observed. 


& 

Studies in spike disease of sandal. Methods of inoculation and 
variation of results under different methods. Mysore Sandal 
Spike Invest. Comm. Bull. 5, 13 p., 1934. 

Different methods of inoculation by which spike disease of sandal 
can be transmitted are described. The fundamental principle in all 
methods is the grafting of infected tissue on healthy stocks. Kesults 
are given. 

, & lyen^, K. G. 

Studies in spike disease of Sandal. Methods of inoculation and 
variation of results under different methods. Indian Forester 
40(10) : 689-701, 1934. 

Detailed account giving results obtained by the author with the 
methods successfully used in the transmission of sandal-spike disease. 


The role of under-growth in the spread of the spike disease of 
sandal. Indian For. 41:169-188, 1935. 
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¥erlioeveii W[ilhelm] B[o'adewij]i] L[eeiiwebiirg] 

Invloed van Zeenv^scbe Blauv^^en op Eerstelingen. (The in- 
fluence of zeenwsche Blauwen on Eeerstelingen.) Tijdschr, 
over Plantenziekten 40(8) : 173-174, 1934. 

Report of the behavior and influence of potato varieties which har- 
bours the streak virus in a marked form. 

Verplancke, 6[ennain] 

La Culture de la Pomme de terre dans TEtat de Maine (Etats« 
Unis d' Amerique.) (Potato culture in the State of Maine, 
United States of America.) 16 p., 1919. 

On pages 9 to 14 the author discusses potato virus diseases. 


De la valeur de la ''Tuber testing method’’ dans la selection, 
sanitaire de la Pomme de terre. (The value of the tuber 
testing method in the sanitary selection of the potato.) Stat. 
Phytopath, de I’Etat. Gembloux (Belgium) 7 p., 1927. 

Report of experiments on tuber testing for mosaic and leaf-roll 
disease. 


Etude sur 1 ’organisation de 1 ’inspection sanitaire de la 
culture de la pomme de terre en Belgique. — Studie over de in- 
richting van den gezondheidskeuring van de aardappelkVeek 
in Belgie. (Study of the organization of the sanitary inspec- 
tion of the potato culture in Belgium.) Belgium Min. Agric. 
27 p, 1929, 

Regulations for seed certification in which virus diseases receive 
considerable attention. 


Experiences sur la transmission des maladies de degenerescence 
de la Pomme de terre. II. Resultats des essais f aits en 1931 ; 
(Experiments on the transmission of degeneration diseases of 
potato. II. Result of tests made in 1931.) Ann. Gembloux 
37:345-349, 1931. 

A continuation of studies in papers with the same title. 


fitude comparative de Pomme de terre d’ origines diverses. 1. 
Resultats des experiences faites en 1931. (Comparative 
studies on potatoes from different origins. I. Results of ex- 
perimnts made in 1931.) Bull. Inst. Agron. Sta. Res. Gem- 
bloux, 1:123-145, 1932. 

Records and discussion of field results in tabular form. 
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Les viroses de la Betterave. (The viruses of beet root.) La 
Sucrerie Beige 53(1): 2-10, (2) : 22-32, 1933. (Publ. Inst 
Beige Amelioration Betterave, Tirlemont, 6:232-248, 1933.) 

The author states that mosaic and yellows are the two virus die* 
eases affecting beet in Belgium. He is working on four types of 
mosaic; speckled, veined, marbled and pocked mosaics. He gives an 
account on the cytology, transmissibility, wild hosts, varietal resist- 
ance and insect vectors. 

fitnde comparative de pomme de terre d’origines diverses. 
III. Resultats des experiences faites in 1933. (A comparative 
study of potatoes of various origins. III. Results of experi- 
ments made in 1933.) Bull. Inst. Agron. Stat. Res. Gem- 
bloux, 3(1): 52-91, 1934. 

Continuation of previous work. 


Snr une forme nouvelle de la ‘^bigarrure’^ maladie a virus 
filtrant de la pomme de terre. (On a new form of the ^^hi- 
garrure’’ disease of the filterable virus of the potato.) Soc. 
Roy. Bot. Belg. 66(2) : 107-121, 1934. 

Description of type of acropetal necrosis of potato plant. 


Contihution a Tetude des maladie>s a virus filtrants de la Bet- 
terave. (Contribution to the study of filterable virus dis- 
eases of beet root.) Mem. Acad. Roy. Belgique, Cl. Sci. Ser. 
II, 1451 (III, 1), 104 p., 1934. 

This article is an expansion of the author ^s paper entitled 
virose de la Betterave cited above. 


Etude des proprietes des virus causant les maladies de degener- 
escence de la betterave. (Study of the properties of viruses 
causing degeneration diseases of the beet.) Sucrerie Beige 
54:142-251, 1934. 

General discussion of the properties of the viruses causing degen- 
eration diseases of the beet, specially yellowing and mosaic. 

, & Asaert, L. 

Immunologische reakties met plantenvirus (Immunological re- 
actions with plant viruses.) Natuur, Tijdschr. 16(2-5) : 69- 
74, 1934. 

The authors give brief notes of their results obtained with dif- 
ferent viruses and different hosts. 
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Etat actual de la production de la pomme de terre in Belgique. 
(Actual state of potato production in Belgium.) Eeprint 
from Ann. de Gemblous p. 1S5-196, May, 1934. 

In this paper is given the effect of virus diseases on the production 
of potatoes in Belgium. 

Verwoerd, Len 

Storage pit (bittei'pit) of apples. Farming So. Africa 8:418, 
430, 1933. 

¥ielwertb^ V. 

Mosaika Aiiierieke Revy vinne. (Mosaic of the xlmeriean 
vine.) Oclirana Rostlin 13(3-4) : 83-90, 1933. 

Account of a disorder on American varieties of vines occuiTing in 
Czechoslovakia which is transmitted by grafting and with character- 
istics of a virus disease, studies of the disease are in progress. 

¥moli, J[ose] 

0 mosaic e oiitras molestias da canna de assucar. (Mosaic and 
other diseases of sugar cane). See. Agric. S. Paulo (Brasil) 
1926. 

¥os, H[uguette] C[onstance] 0[omelia] A[driana] A[b(iia] 

De invloed van Fseiulococc'ws ciiri (Risso). Pern, op de plant. 
Baarn — N. V. Hollandia-Drukkerij pp. 1-81. 1930. 

This paper is not a discussion of a virus disease but is of in- 
terest to those who are studying the mechanics of plants with vi- 
ruses spread by means of insect vectors. 


Wallace, H, F., & Anders, C. B. 

Report Raymond Branch Experiment Station. Mississippi 
Agric. Expt. Sta. Bull. 231 , 1925. 

On pages 14:-17 data are given as to the results of seed certifica- 
tion in relation to potato-mosaic disease. 


Report of the Mycologist, 1933. Tanganyika Territory Dept. 
Agric. Ann. Rpt. 1933 : 76-78, 1934. 

Notes on virus diseases of cowpeas, other legumes, tobacco and 
sesame are included in this report. 

Weger, P. W. 

Die Blattrollkrankheit der Kartoffel. (The leaf roll disease o£ 
potato.) Ztschr. f. Pflanzenkrank. 29, 1919. 
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Bekampfiiiig der Blattrollkrankheit der Kartoffel. (The fight 
of leaf roll diseases of potato.) Landw. Brennerei Ztg. Prag. 
1920. 

Went, P. A. P. C. 

Does the Sereh disease exist in the West Indies, more especially 
in Trinidad? West Indian Bulletin 12(4) : 554-560, 1912. 

He found suspicious eases but uo positive evidence of the disease, 

Weimer, J[ames] L[e Eoy] 

Effect of environmental and enltnral factors on the dwarf 
disease of alfalfa. Journ. Agric. Ees. 47 (6) : 351-368, 1933. 

Continuation of previous ‘work. This is the result of experiments 
started in 1929. Dwarf disease of alfalfa is not regarded by the 
author as a virus disease. 

Wellman, P. L. 

Identification of celery virus 1, the cause of southern celery 
mosaic. Phytopathology 24(7) : 695-725, 1934. 

Description of a new virus which causes a true mosaic on celery. 
It is transmitted by Aphis gossypii and artificial juice inoculation. 


A disease of banana markedly similar to bunchy top, produced 
by celery virus 1 in U. S. A. Phytopathology 24(9) : 1032- 
1034, 1934. 

Report of the susceptibility of Musa sapientum variety Lady Finger 
to celery virus I- Gives behavior of the disease in inoculated plants, 
aphis transmission and description of the disease. 


Infection of Zea Mays and various other Gramineae by the celery 
■virus in Florida. Phytopathology 24(9) : 1035-1037, 1934. 

The author found that celery virus I, the cause of southern celery- 
mosaic, has a very wide host range. He gives the host plants af- 
fected by this virus. He made inoculations by means of Aphis gos- 
sypit 


Dissemination of southern celery-mosaic virus on vegetable 
crops in Florida. Phytopathology 25(3) : 289-308, 1935. 

This virus is carried by Aphis gossypii and attacks celery, com, 
squash, pepper and several weeds. The author traces its dissemina- 
tion by A. gossypii from weeds throughout the celery fields and il- 
lustrates his studies with maps. 
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Tlie liost range of the southern celery-mosaic virus. Phyto- 
pathology 25(4) : 377-404, 1935. 

TLe pajjer is tlie result of experimental studies with eelery virus I. 
The author was able to produce the disease by inoculation in 91 
species of plants including 29 vegetable crops. 


Werner, H[arvey] 0[scar] 

Spind’e ttiLer. the cause of "run-out” potatoes. Amer. Potato 
Journ. 3(1): 16-18, 1926. 

Popular — Some of the work in this paper will be found in Ne- 
braska Sta. Bull. 207. 


The tiiher-inclex method in relation to seed potato certification. 
Proc. 15th Ann. Meeting Potato Assoc. Amer. p. 140-150, 
1928. 

Brief review of other workers, tuber-index system of eliminating 
virus diseases. He reports in this paper the results he obtained. 


Effect of cultural methods and maturity upon the seed value 
of Eastern Nebraska potatoes. Nebraska Agric. Expt. Sta. 
Ees. Bull. 45, 45 p., 1929. 

This paper contains valuable information in regard to spindle tuber 
of potatoes. 


Some facts concerning the productivity of irrigated seed po- 
tatoes. Proc. 16th Ann. Meeting Potato Assoc, Amer, p. 
120-132, 1929, 

The author gives the results of his observations in regard to the 
relation of irrigated and not-irrigated potatoes to spindle-tubers. 

Werwoerd, L. 

Storage pit (bitter j)it) of apples. Farming South Africa 8: 
418-430, 1933. 

Whetsel, E[erb€rt] H[iiice] 

Diseases of the peony. Amer. Florist 44 : 609-612, 1915. 

White, PMip, E. 

Multiplication of the viruses of tobacco and aucuba mosaics in 
growing excised tomato root tips. Phytopathology 24(9) : 
1003-1011, 1934. 

Description of a method for the cultivation of the viruses of to- 
bacco-mosaic and aucuba mosaic in isolated root tips grown m vitro. 
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White, Richard P[eregTine] 

Diseases of ornamental plants. New Jersey Agri, Exp. Station, 
Oire. 226, 98 p., 1931. 

This is a popular bulletin containing brief descriptions of yellows 
on Callisiophus cJiinensis, stunt on Dahlia spp., mosaic on Gladiolus 
spp. mosaic on Iris spp., mosaic on DaGonia officinalis, mosaic on 
Dosa spp. mosaic on Lathy rus odoratus, breaking in Tulipa spp., and 
mention of mosaics on several other plants. Parts of this bulletin were 
published separately. See our original bibliography. 


The effect of mosaic on bloom production of the Talisman rose. 
Phytopathology 24(10) : 1121^1125, 1934. 

Brief notes reported the effects of mosaic on the Talisman rose 
variety. According to the author it is of relatively slight influence 
from the practical viewpoint. 

Whitehead, T[athain] 

Immature versu'^ mature seed potatoes. Joium. Mins. Agric. p. 
452-455, 1930. 

Contains brief notes on potato leaf roll. 

Wilcox, R[ayinond] B[oorman] 

Identification of false blossom in the fall. Proc. Amer. Cran- 
berry Grow. Assoc. 61 : 15-16, 1930. 

Popular. 

& Beckwith, 0[harles] S[teward] 

A factor in the varietal resistance of cranberries to the false- 
blossom disease. Journ. Agric. Res. 47(8) : 583-590, 1933. 

A study of relative varietal susceptibility based on the poison for- 
mula of cranberry to the false-blossom disease. 

& 

The false-blossom disease of cranberries. New Jersey Agric. 
Expt. Sta. Oire. 348, 1935. 

Wiles, D. E. D. 

Report of Plant Diseases Inspector. Barbados Agric. Journ, 
3(2) : 39-44, 1934. 

This report gives data on the present position of sugar-eane mo- 
saic in Barbados. 

Wilson, G. L. 

Yellow stripe. DaflFodil Year Book Roy. Hort. Soc. 1933:74, 
75, 1934. 
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Wingard, S[amuel] A[ndrew] & Godkin, J. 

Tobacco diseases in Virginia and their control. Virginia Agrie. 
Expt, Sta. Bull. 90, B1 p., 1924. 


Bitter pit of apples. Virginia Fruit 20 : 8-10, 1932. 

Woods, Albert F[red] 

, “Baeteriosis” of carnation. Bot. Gaz. Sept. 1897 p. 200-205, 
1897. 

It is admitted that the disease does not show the presence of hae- 
teria but the causal agent is not known. The effects of aphid and 
thrip injuries are considered. 


Stigmonose : A disease of carnation and other pinks. TJ.S.D.A. 
Div. Veg. Phy. & Path. Bull. 19, 30 p., 1900. 

The author admits that the disease is not caused by fungi nor 
bacteria, although no definite cause is recognized. The influence of 
aphis, thrips and red spiders as carriers is recognized. 


Mosaic-disease study points to conti’ol by resistant varieties. 
U.S.D.A. Yearbook, 1927:464-465, 1928. 

Brief popular notes. 

Woods, Mark W. 

Cellular changes in ring-spot. Contr. Boyce Thomp. Inst. 6 
(1) : 51-67, 1934. 

The author describes the symptoms and gives the results of studies 
on the histology and c3d;ology in the lesions. 

Yenemaru, O[htitaro] & Asa, K[eijiro] 

(Report of the investigations of dwarf disease of rice plant.) 
Kyoto Agrie. Expt, Sta. Spe, Bull. 1, 178 p., 1905. 

Yonden, W. J., & Beale, Helen Purdy 

A statistical study of the local lesion method for estimating 
tobacco mosaic virus. Contr. Boyce Thomp. Inst. 6(3) :437- 
454, 1934. 

Discussion of the subject and description of the method designed. 

, , & Gruttine, John D. 

Relation of virus concentration to the number of lesions pro- 
duced. Cont. Boyce Thompson Inst. 7(1) *.37-53, 1935. 

^^Data from six different sources showing lesion counts obtained by 
applying virus to extracts to leaves in a series of dilutions have 
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- been assembled from the literature. The authors include work with 
tobacco mosaic, ring spot, cucumber mosaic, and aucnba mosaic vi- 
ruses. The plants used as hosts have been Niootiana glutinosa, Tha- 
scolus mlgaris var. Early Golden Cluster, and Vigna sinensis var. 
Black Eye. The method of evaluating the constants is given and 
their possible significances discussed. The utility of the function as 
a guide to the design and interpretation of experiments is shown by 
examples. ’ ^ 

Zeijistra, Fzn, H. H. 

Versueh einer Erklarung der “Sereh” Erscheinungen des Zue- 
kerrolirs. Ber. Deatscli. Bot. Ges. 20(6) ; 330-333, 1911. 
(Bot. Centralb. 119(6): 151, 1912.) 

Review of the work so far on this obscure disease. 

Zimmermann, A[breclit Wilhelm Philipp] von 

Die Kranselkrankheit des Manioks (Mhogo). 1 und 2 Mitt. 
(The leaf curl of cassava.) Pflanzer, Tanga 2:145-153, 182- 
183, 1906. 

Popular. 

Einge Bemerkungen iiber, Kassave (Mhogo). (Some notes on 
cassava.) Pflanzer, Tanga, 2:257-271, 1906. 

Account on botany, varieties and diseases of cassava including leaf 
curl. 


Ueber eine Krankheit der Erdnusse. (Arachis hypogea.) (A 
disease of peannts.) Pflanzer, Tanga, 3:129-133, 1907. 

Notes on peanut rosette disease. 


Die Deutsch — Ostafrikanischen Maniok — Vaidetaten (1). (Va- 
rieties of cassava in German East Africa.) Pflanzer, Tanga 
3:258-269, 1907. 

Contains reference to susceptible and resistant varieties to curl 
disease. 


Die Kranselkrankheit des Maniok (Mhogo) und die Ahgabe 
gesunder Stecklinge. (The leaf curl of cassava and the de- 
livery of healthy cuttings.) Pflanzer, Tango 6:184-185, 
1909. 

Popular, 
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Die Kraiiselkraiikheit der Erdnusse. 2 Mitt. (Eosette disease 
of peanuts.) Pflanzer, Daressalam 9:59-63, 1913. 

Brief account of peanut rosette witli illustrations. 

Zundel, G[eorg'e] L[oreiizo Ingram] 

Easberry diseases. Pennsylvania Agric. Bxpt. Sta. Cire. 133j 
20 p., 1934. 

This paper includes brief practical notes on several virus diseases 
of the raspberry. 
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Bitter pit. (See Malm and Byrus) 

Blackberry. See Bubus 
Black locust. See Pseudacacia, 
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Bodies of various kinds 37, 49, 65, 102, 116, 153, 160, 161, 180, 
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Brown spot of potato 35 
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Cabbage. See Brassica 

Cactaeeae 

Cajanus indicus 

Caiiiito rosette 

Calendula sp. (rosette) 

Calendula ojJUmaUs (virus disease) 

Calico 
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CalUopsis rosette 

CallistepMis cliinensis (asters) 

clilorosis 

curly top 

wilt 

wire screen, control 

yellows 

yellows of tomato 

Calocoris hipunctatus 

Campami la pi/ra ni Idalis 

Oampanulales (virus disease) 

Cana brava. See Gynerkim saggitaium 
Cane. See Sa-ocliarum offlcinarum 

Cantaloupe ring spot 

Capsicum annuwn 

leaf curl 

mosaic 

virus 

Carica papaya 

buneby top 

mosaic 

Carnation. See Vianthus 
Carrot. See Daumis carota 
Cassava. See Manilioi 
Catnip. Seo Nepeta 
Caiilifower. See Brassica 

Celasirus scaiidens 

Celery 

mosaic 

yellows 

Cell contents 

effect of mosaic 

function 

inhibition by virus 

structure affected by mosaic 

Cell inclusions. (See Bodies) 

C eph alan thus o ceid en ialis 

C era t om a trifurcata 


Page 

2SG 

2(51 

G8 

88,158, 179, ;i(59 


f)S 


88 


202,251 

219 

113, 1531, 175,, 202, 218, 219, 220, 231, 
237, 2-44:, 246, 279, 335, 351 

— 210 

237, 270 

280 


382 


382 

156,330,379 

189, 190, 255, 256 

56, 95, 125,184, 256,379 
- — 125 


94, 95 
94, 95 


89 


117,294, 395 
175, 220, 335 


92,93 

1(51 

...» 95 

93f, 94, 95, 124, 125 


379 

344 
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Clienustry 


CJienopodum murale curly top. 
Cherry. See Pniniis 
Chicory. See Cicliorium 

Cicliornm mosaic 

Clilamydosoa 

Chlorophyll 

Chlorophyllase 

Chloroplasts 

Chlorosis 

of Ahutilon 

of Asters 

of avocado 

of cane 

of beans 

of citrus 

of Celastrus scandens 

of Cucurbit 

of Bvonymus 

of Fraxmus- 

of Laburnum sp. 

of Lupin 

of Lig'iistrum 

of Malvaceae 

of peach 

of Ptelea 

of Eibes vulgaris 

of Eose 

of Mumc'X 

of Soja Max 

of Borlms 

of Sweet potato 

of tobacco 

of tomato 

of Zea Mays 

Chlorotic 

diseases of hops 

spot of rose 

streak of cane - 

Chrysanthemum yellows 

Chrysophyllum rosette 

CicaduUna mbila 

Cicadula sexnoiata 

Cicadula divisa 


Page 

37, 38, 41, 57, 58, 65, 66, 71, 76, 89, 90, 102, 
108, 128, 138, 139, 145, 147, 152, 153, 157, 
196, 231, 235, 240, 266, 272, 283, 307, 314, 
325, SB'S, 341, 345, 346, 354, 355, 356, 358, 
369, 370, 378, 380, 387, 388, 389, 392, 405 
78, 223 


237 

231,235,285 

90,128, 139 

290 

93,94,95,273,354 

88, 108, 131, 138, 139, 168, 228, 260, 
274, 284, 392, 397, 405 

108,138, 178 

88 

186 

131,143,264,274,364 

88, 13'9 

377 

89 

1S5 

313 

43 

42,43 

^ 309,326 

42,43 

42, 178 

88 

43 

S9 

260,261,273,397 

163 

89 

43? 

— 315 

88,168 

311 

109,340 

319,320 

105 

238 

8,273 

68 

296, 364, 3'65, 366, 367 

113,118, 175,218, 220,335,336 

336 
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Page 


€icliorium intyhus mosaic 237 

Cineraria mosaic HI 


Citrus 

chlorosis 

psorosis 

Yariegations 

Classification 

Clerodendron fragrans mosaic— 
Climate 


377 

144,236 

— - 293 

73, 136, 166, 198, 199, 302, 347, 366 

54 

166,396 


Clover. See TrifoUum 
Club leaf. See Gossypium 

Coffea phloemneerosis 

Coix Lachryma-Joli 

Commelina 

Compositae 

^'Contagium vivum finidum^^ 

CoKLvallaria majalis mosaic 

Corn. See JZea Mays 

Cotton. See Gossypium 

Gowpea. See Vigna 

Cranberry. See Vaccinmm 

Crinkle dwarf. See Nieotiana tahaoum 

Crinkle 

of Althea rosea 

of cherry 

of cotton 

of potato 

of strawberry 

of tobacco 

Crocus virus disease 

Crotalaria striata mosaic 

Crotalaria ju'ficea virus 

Crucifer 

mosaic 

virus disease 

Cuban streak of cane 

Cucumber. See Cucumis sativa 
Cucumis sativa 

mosaic 


virus disease 

white pickle 

yellow pickle — 
CuGurhitacea mosaic. 

virus 

Cucurbit 


19, 170,356,357 

64, 214, 238 

94,117,395 

62 

45, 46 

54 


42 

206 

25 

8 

270,317 

383,409 

374,375 

170 

94,95 

154 

86,165,372 

27 

296 


13, 25, 50, 85, 86, 96, 102, 105, 115, 116, 
117, 135, 159, 167, 181, 182, 185, 193, 
198, 199, 204, 224, 246, 256, 261, 207, 
294, 295, 321, 331, 341, 375, 387, 391 

212 

88,96, 193,250 

375 

106,134 

382 

115,116,185,193,267,391,340 
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Cultures 

of vims 

of insects 

€url 

of beets 

of cotton 

of Pelargonium 

of potato. See Solanum tuberosum 

of Poinsettia 

of raspberry 

(See leaf curl of raspberry) 

of Bum-ex aeetosa 

of Sesame 

of tobacco 

of tomato 


Page 

161, 163, 266, 297 
171 

109,274 

- 8,141,160,22-8 
154,320 


285 

47, 48, 112, 256 

402 

392 

61,375 

359 


Curly dwarf of potato. (See Solarmm tuberosum) 

Curly top 

of CallistepTius chinensis 237 

of Chenopodium murale 78, 223 

of aster 237 

cf Leans 79,234 

of beets (sugar). See Beta 

of cucurbits 106 

of squash 248 

of tomato 338, 392 


Currants. See Bibes 

Cyphomancha betavea 

Cytology 

of Anemone 

of bean mosaic 

of beets 

of Piji disease of cane-. 

of Eippeastrum 

of insects 

of mosaic 

of mosaic of sugar cane 

of pecan rosette 

of potato mosaic 

of potato spindle tuber „ 
of potato virus disease— 

of Santalun Album 

of spike 

of sugar beet 

of sugar cane 

of tomato mosaic 

of tobacco 

of virus 

of wheat 


256 

122, 123, 125, 126, 176, 180, 229, 346, 378 

207 

273 

137,307,343 

218,237 

183 

113 

92,123,160 

65,91,92 

304 

347,348 

384,385 

87,347,384 

271 

272 

1 307,343 

91,92,218 

354 

160,290,307,378,405 

122, 124, 125, 176, 180, 207, 229 

251 
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Daffodil 

Dahlia 

p.iosaic, (Iwnrf ritifl stunt 

Dandelion (fall) yellow disease 

Datura (Jimsoii weed) 

Daueus carota yellows 

Degeneration. See Solamm tuberosim 

Dclphacodf^s stcriatellus 

Delphinium 

stunt A 

virus disease 

Desieation of potato tuber 

Dewberry. See Diibtis 
Diantlius (Carnation) 

bacteriosis of carnation 

yellow^s 

Digitaria honsontalis (streak of cane) 

Dilution of tobacco virus 

Diwnyclia triangularis 

Distribution of sugar-cane disease 

Dock. See Dume-x 

Dodonacea viscosa spike 

Dolichos hvflorm mosaic 

Dolichos lahlah mosaic 

Dwarf 


Page 
107, 167 


62 , 67 , 161 , 237 , 280 , 307 

264 

53 , 74 , 184 , 256 , 262 , 320 , 329 , 349 , 358 
60 , 220,235 


220 


73 

176 , 189 , 237 , 382 , 397 
38 


32 

223 ', 287 , 288 

356, 366 

10,251 

162 

93 


322 

379 

379 


of barley 

of blackberry 

of cane 

of corn 

of liorse radish 

of logan berry 

of mulberry 

of onion 

of peanut 

of potato. See curly dwarf of Solamm iubenmim 

of rice 

of tomato 

of tobacco 


14 

408 

46 

397 

106 

... 408 

190 , 370,408 
118 , 177,257 
174 

153 , 185 
228 

2(i8 


Egg plant. See Solanum Melongcna 

Electricity 

Electropborosis 

Dleusine indica streak 

Elm 

Ely trosomos 

Emilia 

Empoasca 

Enzymes I 

Epiphyllum spp. mosaic 

Epiterix cuoumeris 


45 , 58,281 

— — 371 

214 , 365,366 

....... 304 

22v8 

230 

8 , 87 , 165 , 206 , 274 , 352 

28 , 231 , 405 

...... 55,286 

87,162 
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Equisetale mosaic (fossil) 

Eradication 

of bunchy top of banana 

of cane mosaic 

of celery mosaic 

of cucumber mosaic 

Mrigeron yellows 

Eriophyes rilis 

Erythroneura Zealaiidica 

Eucharis amazonica mosaic 

Euphorbia puldherrima 

Evonymous sp 

Euscelia striatulus 

Eutettix tenella 

(See also Beta vulgaris leaf hopper) 


Fagopyrum esculentum (aster yellows) 
Ealso blossom. See Vaccinium 
Fern leaf 

of tobacco 

of tomato 

Ficus Carica mosaic (fig) 

Fiji. See Saccharum offlcieiarum , 

Filiform leaf of tomato 

Fillicosi 

^^Filositd^ ’ of potato 

Filters, filtration, etc. 


Flagellates 

‘ ‘ Flenkenkranhheit ' ' — 
Frag aria (strawberry) 

crinkle 

degeneration 

dwarf, 

Gold disease 

, mosaic 

stunting 

virus 

witches^ broom 

yellow edge 

yellows (June) — 

xanthosis 

FranUmiella sp. 

Fraxi/nus chlorosis 

Freesia virus disease— 


Fagt 

171 

18, 244, 277, 284, 296, 379, 386, 387 

132 

40,129,130,131,141, lo2 

117 

116 

246 

12,227 

100 

95 

285 

43, lOS, 313 

45, 113, 401 

58, 79, 80, 81, 82, 108, 110, 152, 170, 
173, 208, 209, 330, 332, 333, 334, 
335, 336, 337, 338, 352, 357, 370 

218. 
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132,216,256,261 

90,91 

330 

105 

15,121,286,289 

9, 51, 62, 81, 126, 146, 147, 153, 157, 
215, 216, 219, 230, 234, 235, 236, 
250, 252, 263, 266, 307, 313, 314, 
335, 350, 353, 358, 367, 370, 384, 
386, 387, 390 

49 

46 

239, 293, 294, 383, 408, 409 

383, 409 

293 

— 293 

168 

48,49,168 

— 168 

173,294 

408 

173,293 

293,294 

- 293 

262, 320, 321 

43 

^ ‘ m 
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Paf« 

Frenching of tobacco^., 380 

Fuchsia virus disease 237 

* ^ Gelbflecbigbeit ' ^ of spiuaeli — b2 

**Gele strepeuziekte ’ \ (See yellow stripe of sugar caue) 

Geographic distribution of sugar-cane diseases — 93 

G^iant hill of potato. (See also Folanum tuhcrosum)^ — 158,159 

'OislTcia mosaic — - — 307 

‘Gladiolus 

virus disease - — **— 170 j 238 

^ossypium 

acromania. — 95 

brachysum. * — 95 

dlub leaf ; 95,406 

crazy top — — — 95, 205 

crinkle - * 3 

eurl 8, 141, 160, 189, 200, 228 

eyrtosis — 95,406 

leaf cut 95, 204, 372 

leaf crinkle 206 

leaf curl 8,141,160,189,200,206,228,239,24.0 

leaf roll 200 

malformation 95 

tomotosis 95,204 

Grape. See Vitis 

Grass 391 

mosaic 62, 63, 217, 226, 278, 330, 366 

yellow stripes 226,363 

Grasshopper 162 

Greenhouse 

mosaic in 116, 117, 165 

streak in 200 

yellows in 273 

virus in 212 

Ground nnt. See Arachis hypogea 

Gynermm saggitatum 7 

Haemaria ;362 

Sclichrysum hnnehy top 218 

Hemiptera 3 tg 

Hemp (Manila). See Musa tecctUis 

StbiSGus cc^nnabinus 200 

Mihiscua esculentus 206 

ffihiscus rosa-sinenaia 237 

Mtbiacua sabdaHfa 206 

Sicoria. (P«eaii rosette) 9, 110, 145, 253, 283, 304, 343 

Sippeastrum 

bodies in 183 ^ 217,250 

mosaic 183,217,279 

vims disease 235 



ffippeastrutn Johnsonii mosaic 
Histology 
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of alfalfa 

of boot 

of cane 

of coffee 

of dahlia 

of fiji disease 

of Bippeasirum 

of peach 

of potato 

of Bolmaceae 

of sugar cane 

of tobacco 

of tomato 

Holodiscus discolor, witches^ broom 

Homoptera 

Hops. Seo Eumulus 

JSordeae 

Eordenm 

barley dwarf disease 

barley stripe disease 

Horse chestnut. See Aesculus 
Horse radish. See Hadicula armoracia 

Hot water treatment 

Ewmulm (Hops) 

chlorotic diseases 

^^Kaderavost*' 

leaf roll 

^mosaic 

Nettle head 

Tints 

Hunchbach of tobacco 

Hyacinth 

Hydrastis cmadensis virus diseases 

Hydrogen-ion 

Eyoscyamm 

mosaic 

virus 

Eypodhaeris radicata mosaic 


Paf® 

250 

93 , 122 , 123 , 124 , 125 , 176 , 186 , 23 -.), 
231 , 280 , 314 , 346,405 

165 

266 

92 

357 

161 

218 

■ 183 

91 

33 , 43 , 66 , 378 , 384, 385 

180 

92,218 

160 

1.56 

409 

271 

252 

14 

371 


56 , 63 , 221, 401 

319,320 

55 

206 


85 , 234 , 318 , 319,374 

.122 

54, 318 

354 

279 

237 

55,174 


184 , 256 , 339 


.171 

285 


Hex 

Illionia solanifolia (Macrosiphum get) 
Immunity immunology — 

Inactivation of virus 

Incubation - 


78 

249 

18 , 24 , 51 , 100 , 131 , 179 , 205 , 220 , 241 , 
283 , ‘ 297 , 309 , 342 , 377, 387 

32 , 38,281 

213 , 218 , 332,333 
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Infection "by stomata, tobacco 

Infra-red photography 

Inhibitory action of mosaic 

Inoculation 

mechanics of 

Internal brown spot 

Insects. (See also latin names) 


Insects 

cultures of insects 

eggs of 

transmission. See transmission. 
Intracellular bodies. See bodies. 
Ipomoea 

chlorosis 

mosaic 

Iris 

Jimson weed. See Vaiwra 

‘ ^ Kaderovost ’ ^ of hops 

Kassoer cane 

Katahdin 

Kavangerie cane 

‘^Kringerigheit^’ of potato 

‘ ^Kromnek^’ or disease 

of tobacco 

of tomato 

'^Kroepoek^^ (leaf curl) 

of tobacco 

of Zmnia elegans 1 

^'Kroepoek-Ziekte'' of tobacco»^ 


127, 196 

U 

94, 95, 13'5 

116, 134, 162, 201, 219, 246 


63 

35 


8, 10, 13, 19, 22, 23, 38, 39, 41, 44, 47, 51, 
58, 60, 61, 62, 63, 64, 65, 67, 68, 79, 80, 
81, 82, 83, 84, 85, 86, 87, 97, 100, 101, 
102, 108, 110, 112, 113, 1 18, 126, 129, 
132, 134, 135, 136, 139, 140, 145, 152, 
157, 159, 160, 162, 163, 165, 169, 170, 
171, 172, 173, 175, 180, 184, 185, 190, 
193, 206, 208, 209, 212, 217, 218, 220, 
221, 227, 229, 230, 232, 235, 238, 239, 
240, 246, 248, 249, 250, 261, 262, 267, 
269, 270, 271, 273, 274, 276, 277, 278, 
280, 284, 285, 288, 293, 294, 296, 297, 
304, 305, 306, 314, 320, 321, 323, 324, 
327, 330, 331, 332, 333, 334, 335, 336, 
337, 338, 344, 346, 348, 350, 351, 352, 
357, 358, 362, 363, 364, 365, 366, 367, 
369, 370, 371, 372, 373, 374, 381, 384, 
389, 399, 402, 403, 407, 408, 409 


171 

154 


315 

40, 72, 94, 136, 174, 272, 315, 393, 394 
67, 154, 170, 238, 397 


109 

28 

63, 103, 104, 131, 243, 312, 315, 377 
205,301 

262 

262 

205 

205 

375 
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Laburnum sp. clilorosis 

Laetuca sativa 

mosaic 

xio grande disease 

white heart 

yellows 

Lagorstroemia rosette 

Laniana camora, spike 

Latliyrus odoratus mosaic 

Latent virns of potato 

Leaf blotch of potato 

Leaf crinkle of cotton 

Leaf curl 

of beet 

of tobacco 

of cassava 

of cotton 

of Poinsettia 

of potato 

of raspberry 

of Zinnia 

Leaf cut of cotton 

Leaf deformity of Kumex 

Leaf hopper 

of alfalfa 

of asters 

of beets. See Beta vulgaris 

of cane 

of clover 

of corn 

of cranberry 

of potato 

of sugar cane 

Leaf roll. (See Beta vulgaris) — 

of cotton 

of hops 

of potato. See Solanum tuberosum 

of tomato 

of the vine 

of weeds • 

Leaf Spot of tobacco 

LeGonium corni mosaic - 

Legume mosaic 

Leontodon autumnale yellow disease 

Leprosy 

of manioc ‘ 

of peanut 

Leptomonas in mosaic 

Leptinotarse deoemlineata 


42 , 43 

62 , 106 , 193 , 279 , 307 , 335 

— 77,218 

218 

101,335 

68 

146, 180 

116 

201. 212 

185 

206 


142 

185 , 205,307 

409 

141 , 160 , 189 , 200 , 228 , 239,210 

285 

76 , 100 . 185 , 239,261 

■ 166 , 180 , 305 , 346 

205 , 240 

. 95 , 204 , 372 

61,163 

165 , 200 

218 


278 

182 

367 

44, “11 3 

224 

278 , 364,367 

204 

200 

206 

168 

' 291 

129 

45 , 46 , 94, 168 

369 

116 , 134,240 

264 

287 

377 

273 

162 
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Leptoneerosis of potato 

Lesions 

tobacco 

bean 

tomato 

Lettuce. See Lactiioa sativa 

Light 

Ligustrum chlorosis 

Lilium 

mosaic 

yellows flat 

Lily 

virus disease 

of the valley mosaic 

Lima bean. See Phaseolus lunatus 

Lithiasis of pear 

Little leaf 

of apple 

of avocado r 

of cherry 

of peach 

of walnut 


Pag® 

147,298 

183,194 

295 

220 

„ 32, 83, 127, 183, 196, 266 

42, 43 

279 

101, 169, 176, 244, 279, 280 

176 

167, 168, 169, 176, 368, 405 

170, 279, 280, 361, 368 

54 

77 

175 

186 

175 

175 

169 


Little peach. See Prunus 

Looheria rosea virus disease 

Logan berry. See Eubus 

Longevity of virus 

Locust (black). See Edbina Pseudaoacia 

Lupin chlorosis 

Lycium mosaic 

Lycopersicon esculentum 

blight (western) 

blight (winter) 

bunchy top 

chlorosis 

curling 

curly top 

dwarf 

fern leaf 

filiform leaf 

histology 

^'kromnek^’ or ^^kat'' 

leaf curl 

leaf roll 

lesion 

mosaic 


110 

292 

309,326 

184 

50,189,197,272,338 

177, 188, 228, 237, 248, 314, 336, 337, 
373,383 

37, 186, 188, 283, 363? 

. 245 

311 

359 

- 338, 392 


132,216,261 

330 

156 

262 

189 

168,243 

220 

7, 8, 9, 11, 13, 24, 49,50, 57, 58, 66, 67, 74, 
75, 82, 87, 112, 132,436, 156, 169, 178, 
179, 216, 220, 234, 247, 248, 253, 256, 
276, 295, 297, 298, 308, 311, 329, 346, 
347, 354, 368, 3?71, 373, 386, 396, 389 
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Lyoopersicon escuUntum — Continued. 

rosette 

streak — 

stripe 

spotted wilt 

ring spot 

virus disease 

wiry 

witches^ broom 

yellows 

yellows (aster) 

yellows (psyllid) 

Lygus 


Pago- 

321 

9, 25, 48, 49, 56, 117, 175, 194, 200, 201,, 
252, 320, 338, 347, 368, 381, 382, 383 

8,9,382; 

8, 38, 67, 76, 117, 171, 184, 275, 280,, 
293, 3*20, 321, 342, 350 

56,359 

66, 72, 157, 212, 247, 303, 320 

22S 

407 

337,338 

219 

56,311 

162, 232 


Maoropsis trimaculata 

Macrosiphum sp 

Macrosiphum gei 

Macrosiphum pisi^^ 

Macrosiphum pseudosolani 

Macrosiphum solanifolli 

Macrosiphum tahad 

Macrosiphum tussilagmis 

Malformation of cotton. (See Gossypium) 


229 

59,328 

87, 100, 118, 126, 170, 249, 250, 274, 399 
284 


270' 

87, 140, 181, 246, 270, 27Sf, 274, 287,, 
327, 351 

- 19 

285 


Malus Mains 

bitter pit 11, 36, 68, 77, 178, 244, 344, 400 

little leaf 175 

rosette 175 

stignomose 68 

variegation 63 

Malvaceae 


cblorosis - 

Mandioca mosaic, (See also Manihot)^ 

Manihot. (See also Mandioca and Manioc) 

Manila hemp. See Musa textilis 

Manioc, mosaic. (See also Mamhot and Mandioca) 

leprosy 

Manioks mosaic. (See also Manihot) 

leaf curl 

Marytynia mosaic 

Masking 

Masking raspberry mosaic. See Buhus 
Matizado. See mosaic of Saccharum officimrum 

Mealy bug of pineapple 

Medicago Alfalfa 

Melanphthalma gihhosa 

Melanoplus 


42, 43, 178 

49,125,369 

105, 109, 200, 217, 265, 369 

61,123,157,176,200, 

217, 287, 358, 409 

287 

149,157,409,419 

409 

184 

174,184,185 


81, 190 

134, 165, 200, 394 

100 

162 
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Melilohis alha 

mosaic 

ring spot 

Melon mosaic 

Metabolism 

of cabbage 

of spinach 

Micrampelis Idhaia mosaic 

!Micro-chemistry. See Chemistry 

Mitochondria 

Moron of potato 

Morvis. Mulberry 

dwarfing 

mottling 

variegations 

Mosaic 


causes of 

effects on cells 

in vitro 

inactivation of. See inactivation 


Paw 

134, 252 

144, 177 

116 

41,75,96 

196 

190 

115 

123 

2C7 

190,370,408 

94 

94 

10, 12, 18, 20 21, 24, 28, 62, 66, P2, 88, 
111, 1 12, 113, 121, 127, 152, 165 173, 
178, 230, 247, 252. 256, 257, 260, 281, 
310, 344, 346, 347, 390, 392, 393 

68 

92,93,95,124,125 

2S, 252, 281 


inhibition by 

masking of 

movement of 

overwintering of. See overwintering 

of Adenoropium gossypifolium 

of Agave 

of A Ifalfa 

of AmarilUs 

of Anemone 

of Aucuba (or aukuba) 

of bean. (See Phaseolus vulgaris) 

of Azuki bean 

of broad bean 

of lima bean 

of beets. See Beta 
of Brassica. See Brassica 

of bulb plants 

of Cabbage ( Chinese) 

of Cactaceae 

of Cane. See Saccharum officinarum 

of Cdpsicum anmiuM : 

of cassava 

of catnip 

of celery 

of Cickorium iniytus 

of Cterodendron fragrans 

of clover (red)„ 




145, 184, 362, 401 
184,321 


94 

22 

— 394 

95 

207,203 

50, 57, 74, 75, 135.136, 220 

240 '• 

1.53 

246 


36 


.. 327, 372 
. — 286 


55, 379 

61j 105, 157, 217, 265, 358, 367 
267 


117, 294, 395 

237 

54 

134 
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Mosaic — Continued. 

of clover (sweet) 

of Commelina longicaulis 

of Commelina nudiflora 

of Compositeae 

of Coix lacliryma-joli — : 

of Convolvullaria majalis 

of corn 

of cow pea 

of Crotalaria striata 

of Crucifer 

of Cucumber. See C'ucumis sativa 
of Cucurbit. See cucurbit 

of Oucurlitaceae 

of dablia mosaic 

of Dolichos Hllonis 

of Dolichos lahlab 

of dew berry 

of egg plant 

of JEpiphyllum 

of Equisetale (fossil) 

of Ducharis amasonica 

of % 

of gladiolus 

of grasses. (See Grass). 

of greenhouse 

of Hippeastrum 

of Hippeastrum Johnsonii 

of hops. See Humulus 

of horse radish 

of Eyoscyamus 

of Hypochaeris radicata 

of Katahdin (potato) 

of Laihyrus adoraius 

of Leeonium corni 

of legumes 

of leptomonas 

of lettuce 

of Lilmm sp 

of lily 

of lily of the valley 

of logan berry 

of Lycium 

of LyeopOrsicon, See L. esmilonium 

of Manihot appi 

of Manihot dulcis 

of Manihot glamovii 

of Manihot palmata 

of Manihot utilissima 

of manioks 


Pag® 

1S4, 253 

94 

117, 3^5 

62 

64 

54 

63, 217, 219, 314, 315, 358, 363, 364 

344 

94, 95 

86, 165 


134 

67, 161, 237, 307 

379 

379 

47 

286 

55,286 

171 

95 

90, 91 

118 

116,117,165 

183,217 

250 

100 

1S4, 256, 339 

285 

28 

116 

369 

__.116, 134, 240 

273 

133, 193, 274, 307 

169 

101, 169, 176, 280 
64 

408 

184 

— 105, 217 

200 

109,217 

369 

200 

149 
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Mosaic — Continued. Page 

of mandioca 

of manioc 123,287,358 

of Marytinia 

of Medicago Arabica 

of Melilotus alba 1-^4 

of Micrampelis lobata 

of muskmelon 1^7 

of mustard 327 

of narcissus 255 

of Nioandra physaloides 144 

of Nicotiana glutinosa. See# also 'Nicotians 391 

of FachyrMsm HO 

of Fanicum 102 

of pea 54,116, 284,353 

of pencil 190 

of peanut 139,246 

of pear 287 

of pepper 330,379 

of Petunia 11 

of Phyllocaotus gaertneri 2S6 

of Fliysalis sp. 102,156,262,391 

of Fhysalis peruviana 340 

of Fhytolacea decandra 11 

of Fisum sativum 54, 116 

of potato. See Solanum tuberosum 

of Frmella vulgaris 231 

of raspberry. See Fubus 

of Mhododendron 285 

of rhubarb 112 

of Ehipsalis rosea 286 

of roses 254,394 

of rugose of potato 198,210 

of rugose of weeds 129, 380 

of rye 251 

of sandal (leaf curl) 382 

of Setaria aurea 102 

of Sida 94 ^ 219 

of Sinanuxr 140 

of Solanum nodiflorum 346 

of soy bean 155,205 

. of spinach 62, 323, 389, 400 

of strawberry 48,49, 168 

of sweet potato 136, 174, 272, 315, 394 

of Syntherisma 288 

of tobacco. See Nicotiana tabacum 
of tomato. See Lycopersicon esculontum 

of tropical plants 125 

of tulips 125,248,249 

of turnip igg 
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Mosaic — Contmued. 

of Vida fata 

of vine (grape) 

of watermelon 

of wheat 

of weeds 

of wild hosts of sugar-cane mosaic 

properties of 

rare ease of, in sugar cane 

temperature studies of 

yellow mosaic of wheat 

yellow mosaic of tomato 

yellow mosaic of tobacco 

Mosaico. See Mosaic 
^ ‘ Mosaikfaule ’ \ See Mosaic 
^ ‘ Mosaikkrankheit ^ ^ See Mosaic 

Mottling disease. See also mosaic 

of mulberry 

of Evonymous 

of sugar cane 

of tomato 

Mulch (straw) 

Mulberry. See Moras 
Musa (banana) 

bunchy top 


mosaic 

Musa textilis (Abacd) 
bunchy top 

mosaic 

Muskmelon mosaic 

Mustard, mosaic 

Mycetozoa of tobacco 

My BUS circumflexus 

My BUS fragaefolii ^ — 

Myms pelargonii 

Myzus persicae 


MyBUs pseudosolani 
Mysus solani 


134 


285,368 

391, 392 

123, 251, 252, 256, 383, 392 

129 

03 

10 

406 

U2 

252 


50,57 
126, 195 


325 

94 

313 

86, 132, 145, 360, 3^61, 376 

132 

159 


16, 17, 20, 22, 23, 71, 74, 107, 132, 
160, 235, 273, 275, 286, 332, 312, 
392, 410 

279 

23^, 25, 36, 71, 75, 76, 155, 182, 190, 
256, 257, 277, 278, 286, 344, 373 

22 

106, 167 

327 

202 

181, 232, 249, 399 

293,399,408 

249 

11, 41, 61, 67, 87, 100, 126, 129, 
140, 159, 170, 171,180, 181, 
212, 232, 248, 249, 261, 270, 
294, 301, 314, 324, 327, 348, 
3f73,381, 384, 389, 399 

- 100,181,270 

232 


Narcissus 180, 248 

grey disease 255 

mosaic 255 

virus — 170 



268 THE JOURNAL OP AGRICULTURE OP THE UNIVERSITY OP P. B. 

Pag® 

Necrobiosis of potato 

Necroses. See also aeroneerosis, netnecrosis, pseudonet necrosis 


of potato 35, 43, 65j 137j 138, 147, 149, 159, 

205, 281, 298, 317, 318, 324, 325, 
328, 329, 3*32, 378 

of strawberry 

of tobacco 

Nepcta mcsaie 


Net necrosis. See also aeroneerosis, necrosis, pseudonetnecrosis 135,149,159, 

301,328 


frost 

of potato 

of tomato 

aercnecrosis 

aeropetal necrosis 

leaf roll 

leptoneerosis 

necrobiosis 

pHoemneerosis 

pseudonecrosis 

top necrosis 

Nephotettix apicalis 

Nettle head of hops 

Nettle leaf on currant 

Nicandra mosaic 

l^icandra physalodes 

Nicotiana angustifolia 

Nicotiam glauca 

Nicotiana glutinosa 

mosaic of 

Nicotiana macrophyla 

Nicotiana paniculata 

Nicotiana rustica 

Nicotiana sylvestris 

Nicotiana tahacum 

calico 

chlorosis 

‘^eonta^ium vivum fluidum’^ 

crinkle 

crinkle dwarf, ^ 

curl 

dwarf 

©nation 

fern leaf 

frenching* 

hunchback 

kroepoek : 

^ ‘ kroepoek-ziekte ^ : 

kromnek or kat 

leaf’ eurl 


201 

35 

303 

43,318 

13 

43 

298 

65 

19,170,356,357 

205 

- 282, 283', 301 

154, 372 

P22 

227 

144 

56, 144, 262 

195 

- 11,374 

56, 74, 75, 183, 321 . 405 

74,' 391 

61 

194 

61,374,405 

57, 220 

^ 88,158, 179,187,369 

88,168 

45, 16 

263,374,375 

263 

61,3*67, 375 

263 

194 

261 

380 

354 

205 

374, 375 

262 

185, 205, 367 
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Meotiam tchacum — Continued, 

leaf spot 

mosaic 


Mjcetozoa— 

' ^ Nielle ' ^ of tobacco 
Plasmodiophora iahaci ^ 

^ ^ pochenkrankheit ^ ' 

powdery of 

ring spot 

Rotterdam B-disease 

spot 

necrosis 

streak 

stripe 

string leaf 

veinbanding 

virus diseases 


white 

witches^ broom 

yellow mosaic of tobacco. 

Nicotiana tomentosa 

Nicotiana visoosa 

Northiella sacchari 


Ptc® 

45,46,94,168,185 

10, 11, 13, 18, 23, 25 32, 41, 44, 45, 51, 
60, 71, 73, 82, 83, 88, 89, 94, 96, 11)4, 
110, 112,117, 119,122, 123,126, 
127, 128, 136, 139, 150, 152, 153, 
154, 158, 160, 161, 163, 164, 165, 
166, 168, 174, 176, 179, 180, 3 83, 
184, 185, 187, 188, 191, 194, 195, 
196, 197, 198, 208, 213, 220, 228, 
229, 231, 233, 236, 240, 241, 243, 
244, 251, 252, 253, 261, 262, 264, 
265, 266, 275, 276, 280, 281, 285, 
288, 290, 295, 297, 298, 302, 30^, 
307, 321, 324, 325, 330, 339, 341, 
353, 358, 360, 361, 369, 371, 372, 
374, 375, 377, 379, 380, 381, 383, 
387, 388, 391, 397, 404, 405 

202 

45,62,110,288 

202, 230 

110, 191 

354 

57, 144, 152, 158, 177, 182, 193, 195, 

199, 295, 296, 382,402, 405 

195 

124,191,213 

51,199 

117,347 

G1 

88 

158 

27, 28, 61, 72, 125, 157, 158, 181, 183, 184, 

196, 197, 198, 215, 232, 251, 297, 303, 

330, 367, 374, 377, 380, 381, 382, 392 

122 

407 

126,195 

- 94 

11 

23 


Ocean spray witches' broom 

Okra. See Ahelmuschus esculenttis 

Orchids 

Onion - 

dwarf 

Ophiola striaiula 

Organisms minute 

ultramicroscopic 


409 

262 

204 

88,118, 119,177, 257 

48 

49 

157 
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Orym sdiivus Fw 

dwarf — 

insects * — — 154,372 

stripe 14, 220 

stunt — ™ — — 372 

Oxalis stricia 359 

Oxidases 71 

Oxygenation 87 

Overwintering 246, 287, 380, 391 

aster yellows 218 

encumber mosaic * 115, 116 

mosaic of pitysalis 102 

spotted wilt of tomato 171 

(See also Spotted wilt of tomato) 

tomato mosaic 156 

potato mosaic 300 

tobacco mosaic 198,246 

Fachyrhism sp, mosaic 140 

Fanicum colonu'm ^ 102 

Fa]^Uonaceae 259 

Para-crinkle of potato 317 

Farairiozoa cockerelU 51,139,311 

Parsley yellows 335, 336 

Parsnip yellows 336 

Fassiflora sp. 

bullet disease 274 

virus 51 

woodiness 274, 275 

Pea. See Fisum satimm 
Peanut See Arachi$ 

Peacb. See Frwnm 
Pear see Fyrus 
Pecan. See FLicoria 

Felargonium 43 ^ 337 ^ 285, 290, 385 

curl 154^ 326 

^'Pomme de terre^^ See Solanwm tuberosum 

Fentalonia nigronervosa 159 ^ 3 90 235, 277 

Peonias 397 

Fepo moschaia (Pumpkin and squash) ; 106,248 

Pepper. See Capsicum 

Feregrmus maidis 67,357,358,367 

FerMnsiella vasiatrix 278 279 

FerMnsiella saccharicida 267, 278 

Fmea (avocado) 

little leaf _ 186 

chlorosis jgg 

Bim blotch — 89 ^ jgg^ ,88^ 286 
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Petunia sp. 

mosaic 

ring spot 

Tosette 

Phaseolus (bean) 

eurly top 

mosaic — 

virus 

Phaseolus lunatus (lima bean) 

chlorosis 

mosaic 

Phaseolus vulgaris (beans) 

curly top 

mosaic 


virus 

yellows 

Phloem necrosis 

of beet 

of coffee 

of potato 

Phony peacb. Se« Prunm 

Photosynthesis 

Phyllocactus gaertneri, mosaic 
Physalis 

bunchy top 

mosaic 

ring spot 

virus 

Physio-Chemical studies 

Physiology 


Phytolacca decandraf mosaic - 

Phytqmonas 

Phytomoeha sacchari 

Piesma quadrat a 

Pickel (white) 

Pine apple. JSee Ananas 
Pisum sativum 

niosaie 

streak 

PiiiospoTum tohira variegata 
Plantains. (See also Musa) 

bunchy top 

Plasma mosaic 

Plasmodiophora tdbaci 

Plastids 


Pw 

11,198 

177,382,405 

08 

234 

— 139, 140, 156, 163, 184, 273, 274, 323 

27 

7 

88 

246 

79,234 

7, 23, 25, 27, 41, 139, 140, 153, 163, 169, 
220, 240, 254, 273, 274, 292, 304, 308, 
309, 323, 344, 362, 379, 408 

27,78, 79,235 

352 

267 

170,356,357 

33, 135, 137, 298, 299, 398 

92,125 

286 

245 

102, 156, 245, 256, 262, 274, 340, 380, 391 

382 

215 

27 

41, 42, 59, 74, 75, 108, 119, 145, 1 CH, 

306, 308, 316, 325, 346, 351, 370, 
374, 377, 394, 399 

11,126 

356,357 

254 

60, 129, 402 

88 


54,116,284,353 

— 230 

77, 78 

23, 36, 71, 155, 182, 190, 286, 344 

: 262 

202, 230 

- 176,190 
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Plum. See Trunus 

Foecnloscytus cognatus 

Potash 

Effect on potato leaf roll 

‘ ‘ Pochenkrankheit ' ^ of tobacco 

Poinsettia curl 

Pokeweed, See Phytolacca decandra 
Pallen 


P&ge 

376 

64 

74 

110,191 

285 

274, 309 


Potato. See Solarium tuherosum 

Powdery of tobacco 

Primula virus 

Properties of tobacco mosaic 

Protozoa : 

Prunella vulgaris, mosaic 


354 

154,237 

10 

33, 37, 49, 116, 126, 202, 211, 215 222, 
254, 273, 285, 291,297, 372 
231 


Prunus (Apricot, cherry, peach and plum) 


Aphids ^ ; 180,181 

Apricot 22?, 25, 42 

Cherry 25, 175, 308, 311, 313 

chlorosis 88 

litUe leaf 25, 175 

little peach 36, 52, 53, 74, 91, 236, 247, 292, 344, 

345, 390 

mosaic 190, 368 

peach 26,36,71,88,313,381 

phony peach 12, 26, 71, 105, 189, 190, 204, 272, 379 

plum 23,36,42, 313,381' 

red suture 26 

rosette 52, 139, 145, 175, 246, 276, 292, 345, 390 

spike 186,345 

virus 42,82,381 

yellows — 25, 36, 37, 47, 52, 53, 74, 89, 91, 145, 

160, 219, 220, 236, 247, 248 . 26.1, 
269,276,288,292,296,331,344, 
345, 368, 369, 371, 380, 390 

Purification of virus 28, 51, 66, 127, 251, 252, 388, 392 


PscudcLcada (Black locust) 

brooming..,- ■ 174^ 192 

Psmdococcus 191^ 280 

Pseudonet necrosis of potato 301, 302 

(See also acronecrosis, necrosis and netneerosis*) 

Psorosis of citrus — — I 44 236 

Psyllid 


potato 139,311 

yfflows — 5]^ 56^ 31,^ 337 

Ftelea — ■ ■ 43 


Pumpkin. See Pepo moschat'a 
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Fyrus Pag® 

Pear bitter pit 77, 244 

lithiasis 77 

new disease 287 


Eadiation 

Badicula armoracia (horse radish) 

Banuneulaceae virus 

Buphanus raphanistrum virus 

Easpberry. See EvJbus 

Eate of spread of a virus 

'‘Eayas ainarilla3’\ See sugar-eane mosaic 

Ked clover 

Eejuvenation 

Eesistance — 

Eeversion. See Bil)es 

Bhamnus 

Bheum mosaic (rhubarb) 

Bhipsalis rosea, mosaic 

Bhododendron mosaic 

Bhopalosiphum prunifoliae 

Ehubarb. (See Rheum) 

Bihes 

big bud 

chlorosis 

reversion 

nettle leaf 

virus 

Eiee. See Oryza sativns 
Eing spot 

aging of 

cantaloupe 

clover (red) 

Meliloius alba 

muskmelon 

Fetunia 

tobacco. See Nieotiana tobacum 

Eio Grande disease of lettuce 

Robina psevdacacia (black locust) 

Bosa sp 

Eoso 

chlorosis 

chlorotic spot 

dieback 

mosaic 

virus 

Rosette 

of apple 

of apricot 


127 

106 

332 

51 

162 

134, 182, 197 

108 

63, 64, 78, 133, 254, 295 

78, 287 

112 

28 a 

285- 

iia 


: 227 

89' 

12, 226, 227, 239, 312, 313, 316: 

227 

SIS 


177 

382 

197 

144 

106 

177,382,405 

77,218 

37, 116, 174, 192, 392 

397 

105, 260, 261, 273,274,397 

, 105 

167 

. — 254,394 

167,287 

175 

2a 
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Rosette—Gontinued., Page 

of CJirysopJiyllum — d8 

of brambles. See Bulus 

of Cainito 

of Calendula d8 

; of CalUopsis 68 

of Chenopodium murale 17-5 

of Eordeum 252 

of Lagerstroemia ^8 

of peach. See pmnus 
of peanut. See AraoMs 
of pecan. See Hkoria 
of raspberry. See Budus 


of wheat 196, 250, 392 

Rotterdam B disease of tobacco 195 

^^Bube^^ See beet. 

Bulm - 12, 25, 27, 47, 48, 54, 74, 88, 89, 96, 110, 

in, 112, 151, 163, 166, 168, 173, 180 , 
186, 201, 203, 231, 232, 256, 266, 275, 
I 305, 306, 31 6, 341, 345, 346, 358, 361, 

362, 373, 401, 403, 408, 410 


Black-berry 

dwarf 408 

leaf curl 48, 166 

rosette 48,305 

run out 305,410 

Raspberry 

yellows 88,186,361 

virus disease 47,96,306 

Rugose mosaic of potato 129, 198, 210, 381 

Bumex 

acetosa, curl 402 

crispus, leaf deformity 61, 78 

lanocolatus, chlorosis & mosaic 163 

oltusifolivs, chlorosis & mosaic 61, 163 

virus 163 

Running out. (See also degeneration of potato) 317,328,395 

Running of potatoes. See Solamm tiiherosum 
Running out of raspberry. See Bubus 
Rye. See SecaU 


Secale mosaic 

Sacharum o’S^dnarum (sugar cane) 

chlorosis 

chlorotic streak 

Cuban streak 

dwarf 

Hji disease 


251 

8, 124 

131, 143, 264, 274, 363, 364 

8,238 

296 

46 

15, 16, 23, 46, 102, 161, 174, 213, 218, 
225, 226, 233, 237, 254, 255, 267, 
278,296,310,405 
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SaeMrum officinarum — Continued. Pag© 

leaf hopper 278 

mosaic (including ^^rayas amarillas’^, mottling, ^ ^matizado’’, yellow 
stripe, ''Gele strepeziekte ' etc.)-.- 7,9,10,12,13,14,15,16,17,18,19,30, 

21, 22, 23, 24, 29, 31, 32, 33, 34, 37, 38, 
39, 40, 46, 49, 58, 62, 63, 64, 65, 69, 70, 
76, 82, 83, 8i, 85, 86, 90, 91, 92, 94, 97, 
98, 99, 100, 101, 102, 103, 104, 106, 
107, 108, 109, 111, 113, 114, 115, 118, 
122, 123, 124, 129, 130, 131, 132, 133, 
134, 136, 140, 141, 142, 143, 145, 150, 
151, 152, 155, 157, 163, 166, 167, 169, 
171, 172, 173, 178, 179, 195, 199, 200, 
203, 204, 206, 213, 214, 217, 218, 210, 
221, 222, 224, 225, 226, 231, 232, 233, 
238, 239, 241, 242, 243, 244, 245, 248, 
253, 254, 255, 257, 258, 259, 261, 263, 
271, 277, 278, 283, 284, 289, 296, 298, 
303, 305, 308, 309, 311, 312, 314, 315, 
316, 322, 330, 331, 339, 340, 342, 343, 
352, 354, 358, 359, 360, 361, 362, 363, 
364, 365, 366, 369, 370, 373, 375, 376, 
379, 383, 384, 386, 387, 390, 400, 401, 
402, 403, 404, 405, 406 


Sereh 


streak 


virus 

white spots 

Sacharum rolustum 

Salsify yellows 

Salivary glands of Cicadula sexnotata. 
Sandal. See Santolum aXbum 
Bmialum album 

leaf-curl mosaic 

Spike disease 


Scaly hark of citrus 

Schizanthus sp. ring spot. 
Scolecosomes 


32, 46, 47, 98, 193, 199, 215, 216, 217, 
221, 222, 225, 233, 263, 303, 345, 
353, 362, 377, 379, 390, 395, 400, 
401, 404, 409 

. 21, 39, 114, 115, 139, 154, 238, 245, 
250, 282, 296, 307, 340, 363, 364, 
365, 366, 367 

276, 283 

143 

64 

175 

113 


382 

28, 29, 37, 38, 73, 85, 90, 118, 146, 174, 
180, 182, 191, 192, 195, 224, 233, 272, 
275, 304, 306, 307. 322, 355, 356, 383, 
392, 397 

144 

280 

208 

345 


Scolytus regulosus. 

Seeds. See transmission 
SeneHo hieradfolia 


230 
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Sereli. See SacMrum officinarum 

Serology 

Sesame curl 

Sesamum rddiatumj virus disease — 

Seiaria sp., mosaic 

Sida 

Sieve tube degeneration 

Sinamar mosaic 

Si^ha fiava 

Sisal 

Slugs 

Snapdragon. See Antirrhinum 

Soil 

Solanaceae 

Solanum 

aculeatissimum 

calcasii 

capsicastrum 

carolincnsis 

commersonii 

dulcamara 

maglia 

melongena (Egg plant) 

mosaic of 

psyllid yellows 

virus 

nigrum 

nodiflorum 

pseudocapsioum 

tuberosum 

altitude 

apical leaf roll 

aueuba mosaic 

beetle (Colorado) 

calico 

classification of virus 

crinkle 

curl, curl leaf & leaf curl. 


P*c® 

52,165,166,298 

392 

no 

102,245 

94,219 

13'7 

1. 140 

331 

358 

297 

193,201,223,250 

134, 158, 165, 215, 299, 324, 382 


57 

120 

256, 349, 3*50 

156,382 

120 

215,256 

120 

286 

51 

156 

321,339 

256,339,346, 347 

51 

389 

329 

87, 135, 386 

162 

294 

302 

87, 248, 249, 270, 317, 349, 386 

- 12, 13, 15, 16, 44, 76, 77, 83, 100, 112, 
135, 150, 171, 182, 185, 186, 189, 20S, 
260, 261, 279, 283, 290, 293, 300, 325, 
341, 343, 373, 398, 406,407 
7, 17, 20, 35, 44, 49, 51, 54, 56, 69, 97, 98, 
99, 100, 108, no, 113, 119, 120, 121, 
128, 146, 147, 148, 149, 155, 158, 161, 
182, 192, 193, 206, 207, 208, 211, 216, 
222, 224, 235, 236, 237, 239, 257, 260, 
263, 264, 265, 289, 292, 293, 297, 299, 
300, 317, 322, 323, 325, 327, 328, 353, 
361, »68, 371, 372, 376, 378, 381, 384, 
385, 386, 389, 393, 395, 396, 397, 398, 
399, 409 


degeneration (running out) 
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Solmum — CoBtinTOd. 

tut erositm— continued. 

desication of tuber — 
dwarf & curly dwarf. 

filosit^ 

giant hill 

histole^ 

histology 

internal brown spot 
, inter veinal mosaic — 

katahdin mosaic 

^‘kringeriheid^^ 

latent virus 

leaf blotch 


Pftf® 

38 

14 , 15 , 38 , 40 , 71 , 96 , 111 , 128 , 145 , 162 , 
163 , 248 , 267 , 298 , 299 , 301 , 314, 378 

15 , 121 , 286, 289 

158,159 

33 , 65 , 378 , 384,385 

33 , 65 , 378 , 384,385 

35 


87 

28 

205,301 

201 , 212, 329 
185 


leaf hopper 
leaf roll — . 


leaf -rolling mosaic 
marginal leaf roll- 

moron 

mosaic 


224 

8 , 13 , 17 , 20 , 25 , 26 , 27 , 28 , 29 , 30 , 31 , 33 , 
40 , 41 , 42 , 46 , 49 , 53 , 54 , 55 , 56 , 57 , 65 , 
67 , 73 , 74 , 76 , 77 , 86 , 87 , 89 , 96 , 100 , 
105 , 113 , 114 , 121 , 129 , 135 , 136 , 137 , 
138 , 144 , 147 , 148 , 155 , 156 , 157 , 159 , 
164 , 171 , 176 , 178 , 179 , 188 , 189 , 197 , 
199 , 203 , 204 , 206 , 209 , 210 , 211 , 212 , 
214 , 216 , 223 , 226 , 230 , 23 ' 2 , 234 , 239 , 
244 , 248 , 249 , 253 , 259 , 264 , 265 268 , 

269 , 270 , 271 , 272 , 273 , 277 , 279 , 281 , 
282 , 283 , 284 , 289 , 290 , 298 , 299 300 , 
302 , 310 , 311 , 313 , 314 , 316 , 322 , 324 , 
325 , 3 ' 26 , 327 , 328 , 330 , 341 , 348 , 349 , 
350 , 353 , 355 , 362 , 367 , 368 , 374 , 375 , 
378 , 383 , 386 , 389 , 395 , 398 , 399 , 406 , 
408 

248 

144 

267 

14 , 15 , 16 , 17 , 20 , 25 , 26 , 28 , 31 , 40 , 44 , 
54 , 55 , 56 , 60 , 72 , 73 , 77 , 87 . 96 , 97 , 
100 , 106 , 111 , 120 , 129 , 133 , 135 , 136 , 
137 , 144 , 147 , 151 , 167 , 180 , 189 , 194 , 
199 , 210 , 211 , 215 , 216 , 226 , 230 , 234 , 
235 , 236 , 244 , 248 , 256 , 261 , 268 , 269 , 

270 , 271 , 281 , 282 , 298 , 299 , 300 , 311 , 
313 , 314 , 317 , 318 , 323 , 325 , 327 , 328 , 
329 , 330 , 344 , 346 , 347 , 348 , 350 , 353 , 
355 , 362 , 375 , 376 , 381 , 387 , 389 , 392 , 
397 , 398,410 

42,317 

139 , 311,337 

51,337 


para crinkle — 

psyllid 

psyllid yellows. 
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Solanum — Continued. 

—continued, 
rejuvenation of. 

ring spot 

rugose mosaic-.. 
running out — 

spindle-sprout 

spindle-tuber 


streak 

veinbanding 

mild mosaic 

mottling 

necrosis of all types. 


Stipple streak of potato. 

of Eersteling 

of kopsiaan 

of noodeling 

Streak 

variegated leaves — 

veinbanding 

virus diseases 


virus A 

virus X 

virus Y 

witches^ broom 

yellows 

yellow spot 

Soja Max (soy bean) 

Sonchus oleraceus 

Sorbus cMorosis 

Soy Bean. See So§a Max 
Spectrum of ehlorophyll of cane. 


Page 

15,36,322 

381 

25, 129, 198, 210, 249, 314, 381, 386 

25, 149, 216, 264, 268, 317, 323, 328, 
3*95. 396 

40,248,361 

22, 25, 59, 144, 148, 149, 158, 159, 162, 
163, 166, 182, 202, 234, 238, 244, 249, 

320. 328, 375, 384, 385, 3*95, 396 

87,169,212,302,328 

- 175 

249, 329, 386 

386 

313 , 35, 135, 137, 147, 149, 205, 281, 282, 

283, 298, 299, 301, 302, 317, 318, 324, 

325. 328, 332, 398 

34,35,301,314,318 

301 

301 

301 

.. 185, 300, 301, 302, 317, 318, 328, 386 

353 

— 73. 175,210 

. 12, 20, 24, 25, 26, 27, 28, 33, 41, 42, 44, 
52, 55, 56, 65, 66, 72, 77, 96, 99, 
105, 119, 121, 122, 131, 132, 135, 146, 
148, 149, 155, 157, 161, 162, 166, 169, 
171, 175, 191, 192, 197, 207, 208, 209, 
211, 212, 215, 222, 223, 232, 233, 234, 
235, 244, 247, 248, 249, 255, 261, 263, 
264, 268, 269, 270, 271, 274, 276, 280, 
282, 283, 284, 286, 287, 289, 290, 299, 
300, 301, 309, 313, 316, 317, 320, 324, 
325, 326, 329, 339, 344, 347, 348, 349, 
350, 351, 353, 354, 361, 374, 380, 389, 
393, 394, 395, 397 

232 

211,318,349 

211,318,349 

189, 192,253,407 

51,56,311,337 

31 

42, 89, 155, 205 

* 230 

43 


90 
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Spike disease 

of Bodonaccde viscosa. See D. viseosa 
of Lantana camara. See L. cctmara 

of poacli — 186 

of sandal wood. See SantaUm album 


Spinaoia oleraeea (Spinach) 

blight 

deformity 

mosaic 

virus 


182 

71, 196, 246, 351, 377, 378 

60 

12, 26, 59, 61, 62, 181, 247, 323, 351 , 
389, 400 

181,182 


Spinat. See Bpinacia 

Spindle sprout of potato 361 

See also Solanum tuberosum 
Spindle tuber of potato. See Solanum tuberosum 


Spots of tobacco 

Spots (white) of cane 

Spots (yellow) of spinach 

Spotted wilt of tomato 

Sprain of potato 

Spread (rate) 

Squash. See Pcpo moscliata 

Standardization technique 

Starch 

Stellaria media curly top 

Sterilization of soil 

Sterility 

Btembergia 

Stigmonose of apple 

Stomatal infection 


124,191 

143 

63 

8, 38, 76, 171, 184, 275, 280, 293, 

3?21, 342, 350 

35, 185 

247 

127 

37, 57, 91, 137, 179, 223, 233, 322, 374, 398 

223 

11 

214,215,218,261 

170 

68 

127,196 


Strawberry, See Fragaria 
Streak of cane. See Sacharum Officinarum 
of corn. See Zea mays 

of (Cuban cane) 296 

of Digitaria - 365, 366 

of Fleusine indioa — 365, 366 

of Emilia 230 

of Fisum sativum 230 

of Easpberry. See Muhiis 
of tobacco. See Nicotiana taba^ium 
of tomato. See Lyeopersicum esculentua 

in greenhouse 200 

Stream double refraction 371 

Streptosolen jamesonii 280 

String leaf of tobacco 88 

Stripe 

of barley 371 

of cane. See Saccharum officinarum 
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Stripe — Continued. 

of corn 67, 358 

of daffodils 107 

of grass 226 

of potato 300 

of rice 220 

of tomato. See Lycopersieum esculentus 

Strmgyloplasma IwanowsMi 285 

Stunt 

A. of Delphinium 73 

of iris 67 

of riee 372 

Sualda moquini 78 


Sugar cane. See Sacchanm officinarum 
Sunbloteh. See Persea 
Sweet clover. See Meliloius 


Sweet pea : 372, 397 

Sweet potato. See Ipomoea 

Syntfierisma 288 

Systena elongata 162 


Tarnisli bug 

Tarsonemus fragaria 

Tea 

Temperature 


Tetranychus ielarius 

Thrips mi/nuta 

Thrips iabaci 

Tithonia diversifolia, virus 

Tobacco. See Nicotiana tobacum 

Toleration 

Tomato. See also Lycopersicon 

big bud 

bunchy top 

See also bunehy-top 

Tomotosis of cotton 

Top-Necrosis of potato 

See also Solanum tuberosum 

Trachelium sp. ring spot_> 

Transmission 

Artificial transmission 

by grafting 

by inoculation 


162 

239 

73 

55, 56, 58, 112, 139, 177, 197, 201, 241, 
247, 257, 266, 280, 295, 308, 332, 334, 
362, 366, 376, 401 

87, 293, 371 

97 

— 81, 87, 100, 184, 194, 229, 230, 293, 
321,349, 350 

— 51 

■ — 133 

321 

, 245 


95, .104 

301 

280 

134, 144, 148. 153, 172, 215, 239, 255, 906 
380, 396, 406, 408 

63,249 

. — 48, 90, 174, 308, 313, 320, 374 

349 
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Transmiasion — Continued. 

Artificial transmission — Continued, 
by insects 


by insect eggs 

by knife 

by seeds 

by slugs 

by soil 

by weeds 

of aster yellows 

of avocado sun blotch 

of bean mosaic 

of cranberry false blossom 

of cucumber mosaic 

of curly top of beet — 1 

of Fiji 

of gray disease of narcissus — 

of bop virus 

of lettuce mosaic 

of little peach 

of peach yellows 

of potato leaf roll 

of potato streak— 

of potato to tobacco 

of potato witches ’ broom 

of potato virus disease 

of raspberry mosaic 

of reversion of black currants 

of rose 

of Solmaceae 

of soy bean- 


Page 

7, 8, 10, 12, 16, 18, 19, 28, 38, 39, 41, 47, 
48, 51, 55, 58, 59, 60, 61, 62, 63, 64, 65, 
67, 68, 79, 80, 81, 82, 83, 84, 85, 86, 87, 
90, 91, 97, 100, 101, 102, 108, 113, 117, 
118, 119, 126, 129, 134, 135, 136, 110, 
142, 143, 152, 157, 159, 160, 162, 163, 
169, 170, 171, 172, 173, 175, 181, 184, 
185, 190, 193, 194, 206, 212, 217, 218, 
220, 221, 227, 229, 230, 235, 238, 239, 
240, 245, 246, 248, 249, 261, 262, 267, 
269, 270, 273, 274, 276, 277, 278, 279, 
280, 284, 288, 293, 294, 296, 297, 304, 
305, 306, 311, 314, 320, 321, 323, 324, 
327, 330, 332, 333, 334, 335, 336, 337, 
346, 348, 349, 350, 351, 352, 357, 35S, 
362, 363, 364, 365, 366, 367, 368, 369, 
370, 371, 372, 373, 374, 381, 384, 389, 
391, 394, 398, 399, 400, 402, 403, 406, 
408, 409 

154 

59,162 

49, 115, 127, 135, 136, 177, 205, 219, 220, 
246, 273, 274, 304, 3^8, 382 

297 

117 

403 

220 

286 

59, 292 

48 

115, 193 

80,143,152 

161,267 

255 

54,374 

49, 68, 193 

91 

91 

87, 129, 349 

- 328 

197 

407 

215, 244, 280, 394, 398, 399, 406 

401 

239 

387 

- 324 

- ; 205 
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Transmission — Gontinned. 

Artificial transmission — Continued. Page 

of spike of sandal 90 

of spindle tuber ^^8 

of spinaek 59 

of sugar cane 

of sugar-cane mosaic S31 

of sweet-potato mosaic 315 

of tobacco mosaic 280 

of tobacco ring spot 177 

of tomato 280 

of wheat mosaic 252 

of yellow stripe of cane 221 

frifolmm sp 119, 156 

leafhopper of 1S2 

mosaic of red clover 134 

mosaic of sweet clover 134, 252 

ringspot of red clover 197 

Triticum (wheat) 

mosaic 123, 250, 251, 256, 392, 393 

rosette 196, 250, 251, 392 

Tiilips 397 

breaking 25, 28, 82, 170, 184, 202, 224, 248, 249, 

255, 272 

falling 293 

mosaic 125, 248, 249 

Turnip mosaic. See Brassica 

Trypanoplasts 207, 214 

Trypanosomas 211 


Unmottled dwarf. (See Solanum tulerosum) 

Ultra-microscopic organism, virus, etc 

Ultra-violet light 

Ultra virus 


25, 44, 157, 175, 237, 250, 327 

183 

44, 175 


Vaamitm, false blossom (cranberry)-. 

leaf hopper 

Variegations 

of Ahutilon 

of apple 

of citrus 

of leaves 

of Morns 

of Pittosporium tohira 

of potato 

of Sida 

Veinbanding of potato 

Vein streak of tobacco 

W^rhesma altemifoUa 


44, 45, 48, 113, 150, 151, 201, 287, 
323, 338, 354, 359, 400, 401 

44, 113 

42, 43, 59, 154, 175, 221, 241, 203 

94,205,309 

62 

292 

154 

M 

77, 78 

353 

94 

73,175,210 

: 196 

144 
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ficia f<^ha 

Vigna sesquipedalis, mosaic- 
Vigna unguiculata mosaic — 

Vinca sp. rosette 

Vine 

leaf roll 

mosaic of 

Viola tricolor^ virus 

Virosis 

of plum peaeli & cherry 

Virus, longevity 

nature of 

Virus A of potatoes 

Virus diseases (general) 


of Ambrosia trifida 

of Antirrhinum 

of beet 

of Bougainvillea spectabilis 

of Calendula officinalis 

of Campanulales 

of cassava 

of Crocus 

of cucumber 

of Cucurbitaceae 

of currants 

of daffodil 

of JDelphmmm 

of Fragaria 

of Fresia 

of Fuchsia 

of gladiolus 

of greenhouse 

of Sippeastrum 

of Hyoscyamus 

of lily 

of Locheria rosea 

of Narcissus 

of Passiflora sp. 

of peanut 

of pepper 

of Physalis 


59, 134, 256, 274 

274 

150,344 

68 


291 

285, 368, 369 

237 

313 

292 

50 

232 

41, 44, 5d, 55, 60, 65, 66, 67, 68, 71, 
72, 73, 87, 95, 112, 123, 124, 125, 126, 
127, 147, 154, 156, 160, 164, 166, 180, 
195, 197, 198, 199, 201, 208, 211, 214. 
215, 219, 221, 225, 228, 230, 250, 251, 
257, 260, 263, 264, 265, 279, 300, 302, 
303, 307, 309, 318, 320, 321, 322, 323, 
325, 339, 344, 346, 347, 350, 351, 353, 
354, 362, 363, 365 

- 237 

237 

386 

237 

51 

382 

110,264 

170 

212 

382 

316 

167 

176,189,237,382,397 

173 

170 

237 

170 

212 

235 

171 

110,361 

- - 110 

255 

51 

364 

156 

216 
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Virus diseases (geueral) — Continued. 

of peach 

of raspberry 

of Eanunculaceae 

of Eaphanus raphanistrum 

of Sesamu'm, radiatum 

of tobacco 

of tomato 

property of 

FiiiSf from grape and vine 

mosaic 

'^Vouille blanche’’ of tobacco 


Page 

82,381,384,388,391,398 

47,96,306 

382 

51 

no 

27, 72,181, 183,197, 297, 367 

72,212,220 

199 

291, 368, 369 

285, 368, 369 

110 


Walnut 155,169 

Warm -water treatment 48, 63, 142 

Watermelon mosaic 106,391 

Weeds 

leaf roll of 129 

rugose mosaic 129, 381 

virus 380, 403 

Wheat. See Triiicum 
White fly. See Aleut odidae 

Wliite heart of lettuce ! 218 

White pickle of cucumber 88, 96, 193, 256 

White tobacco 122, 124 

Wild hosts of cane mosaic 63 

Wilt 

of aster 202, 234 

of rose 167 

of pineapple 81, 190 

of tomato (spotted). See Lycopersicum esculentns 

Wiry tomato 228 

Witches’ broom 

of Eolodiscus discolor 409 

of locust 192, 392 

of ocean spray 409 

of potato 189,192,253,407 

of strawberry 408 

of tomato 407 

Woodines of passion flower 274, 275 

X-virus of potato 57,211 

Xanthosis of strawberry 293 

Y-virus 57 

Yellow dwarf 

of onions 118,177,257 

of potato 40 , 145 , 267 

Yellow disease of beans 352 

of fall dandelion 264 



INDEX 


285 


Page 

Yellow edge of strawbeiry 173, 239 

Yellow flat of lilies 176 

Yellow mosaic 

of tobacco 126, 195 

of tomato 50,57 

of wheat 252 

Yellow pickle 375 

Yellow stripe of daffodil 107,167 

of dandelion (fall) * 264 

Yellow disease of Leoniodon autumale (fall dandelion) 264 

Yellow spot 

of pine apple 81, 190, 229 

of spinach 62 

Yellow stripe. See Scicharum officinarum (mosaic) 

of grass 226 

transmission 217, 221 

(See also transmission,) 

Yellow tomato blight (Western) 248 

Yellow top 

of alfalfa 165 


Yellows 

of alfalfa 

of asters 

of beets 

of carnation 

of carrot 

of celery 

of Chrysmthemum 

of egg plant (psyllid) 

of Brigeron 

of lettuce 

of parsley 

of peach 


of psyllid 

of raspberry „ 

of salsify 

of strawberry 

of tomato 

of walnut 

of Y-virus — 


200 

113, 153, 175, 202, 218, 219, 220, 234, 279 

377 

287, 288 

220, 336 

175,220,335 


273 

51 

246 

335 

336 

36, 37, 47, 53, 74, 91, 145, 160, 219, 220, 
236, 247, 248, 263, 288, 292, 344, 331, 
345, 368, 369, 373, 390 

51,337 

186,256 

185 

293,294 

219,311,337,338 

169 

57 


Zea mays (corn) ^ — 235 

chlorosis 109, 340 

dwarfing 397 

mosaic 63, 217, 219, 315, 357, 363, 364, 391 

streak 173,213,315,365,366,367 
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Zea mays — Continued. 

stripe 

yellowing 

Zinnia elegans 

kroepoek 

Zinnia leaf curl 

Zosmenqis ouadratus 

^^.^llkerrube^^ See beet 
Zyzyphus 


Page 
67, 358 
397 


.» 205 

205, 240 

- 402 

- ISO 
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PAETIAI* BIBLIOG-SAPHY ON VIRUS DISEASES OP PLANTS 
Journal of Agriculture of the University of Puerto Bico 
Vol. XVIIJ, Nos. 1-2, p. 1-410, 1934 

Page Citation 

7 — 1st — should read Enfermedad del Mosaico’’ o ‘‘Matizado’^ 

de la cana de azticar. (Sugar eaue Mosaic’’ or 
'^Mottling” disease). 

8 — 7th — knollensarbe should read Knollenfarbe. 

8 — 7th — ^bezielund should read beziehung. 

9 — 1st — investigtion should read investigation. 

9 — 3rd— Alben, A. 0., Cole, J[ohn] E., & Lowis, E. D. should 
read Alben, A[rthur] 0[tto], Cole, J[ohn] E., & Lewis, 
E. D. 

9 — 4:th — Insert Phytopathology before 22(12) : 

12 — 2nd — Amaral, Afranio de should read Amaral, A[velardo] 
Pompen de. 

12 — 2nd — Pempen de mosaico should read 0 mosaico. 

12 — 3rd — Hatton, E[oland] G[eorg'e] should read Hatton, R[onald] 
G[eorge]. 

12 — 5th — Pflanzen-Schutz should read Pflanzenschutz. 

23 — 8th — departament should read department. 

25 — 2nd — Blatrollkrankheit should read Blattrollkrankheit. 

26 — 8th — '^Red structure” should read ^^Red suture”. 

27 — 1th — ^Landwirtschaflichen should read Landwirtschaftliehen. 

27 — 6th — ^bekamft should read bekampft. 

28 — 2nd — Kartoffell should read Kartoffel. 

29 — 9th — insert Mitt, after Porst. 

29 — 10th — ^Derseitige should read Derzseitige. 

30 — 6th — Forest should read Forst. 

31 — 1th — ^Kartoffelstanden should raed Kartoffelstauden. 

31 — 1th — foliage should read stalks. 

31 — 6th — ^Kartoffeleruten should read Kartoffellernten. 

36— 3rd— 1932-33:11 should read 1932-33, 11:19-70. 

36 — 6th — period should be inserted after bibliography. 

37 — — Moestias should read molestias. 

40 — 6th — ^M[ortiiner] should read M[ortier]. 

42 — 1th — Phytopathologicke should read Pytopathologicke. 
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Page Citation 

42 — Ttli — ^infectiose should read infektiose, 

43 — 1st — infeetiose should read infektiose, 

43 — 3rd — infecktiose should read infektiose. 

43 — 4 tli — morginatae should read 'imrginatm, 

45 — 3rd — ^wirstch should read wirtseh. 

45 — 3rd — ^Versuch should read Versuchsst. 

45 — 3rd — Justs should read Just's. 

45 — 5th — ^Veeekziek should read Yleekziek. 

45 — 5th — Tabaldanden should read Tabaksbladen. 

45 — 5th — ^Verlag should read Verslag. 

45 — 6th — Should read Bemerkung zu dem Aufsatz von Herrn 
Iwanowski uber die mosaikkrankheiten der Tabaks- 
pflanze. 

45 7th— insert principle after d’un. 

45 — 7th — ^feulles should read feuilles. 

45 — 7th — ^Achiv. should read Arehiv. 

45 — 7th — ^Extraetes should read Exactes. 

46 — 1st — insert der after Ursaehe. 

46 — 1st — ^Flekenkrankheit should read Fleekenkrankheit. 

46 — ^2nd — einer should read zur. 

46 — 9th — ^Proefhemingen should read Proefnemingen. 

47 — ^Ist — ^Mogetijk should read mogelijk. 

47 — 9th — ^After 125 insert 32 p., 

50 — 1, 2, 3 — Oheshut should read Cheshunt. 

51 — 1st — ^viekziekte should read vleksiekte. 

51 — 1st — ^Plantutuin should read Plantentuin. 

51 — 4th — ^vaie should read vraie. 

54 — 2nd — sativus should read sativum, 

56 — 9th — ^Kartoffelabbauses should read Kartoffelabbaus. 

57 — 1st — ^Blattroll Krankheit should read Blattrollkrankheit. 

57 — 3rd — Unterasuchungen should read Untersuchungen. 

58 — 1, 2 — Cheshut should read Cheshunt. 

59 — 5th — Gebtet should read Gebiet. 

59 — 6th — ^Dent. should read Deut. 

59 — 7th — ^Before Gebt. insert Porsch. a. d. 

60 — 1st — ^An die: should read Ans den: 

60 — 3rd — ^Aiispragung should read Auspragung. 

00 — 3rd — ^vegetationsziet should read vegetationzeit, 

60— 3rd— Blatter Pflanzenb.. n. should read Prakt. Blatter Pflan- 
zenb. n. 

60 — 4th — pflanzenzlicher should read pflanzicher. 
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Page Citation 

60 — 6th — Schadlige should read Schadlinge. 

60 — 6th — Prakt. Blatt. Pflanzend. u. Schuts. should read Prakt. 

Blatt. Pflanzenb. u. Schutz. 

61 — 1st — insert a comma after Nicotiana tahacum, 

61 — 3rd — Malta should read Malta. 

64 — 3rd — ziekt should read siekte. 

64 — 5th — ^Voolooping should read Voorloopige. 

64 — 5th — ^Mosaiiekziekte should read Mosaickziekte. 

64 — 8th — ^Pasoervean should read Pasoeroean. 

65 — 2nd — ^vije should read vrije. 

65 — 6 and 8 — ^Uber should read Ueber. 

65 — 7th — Bekampfungsmethoder should read Bekampfungsme- 
thoden. 

65 — 7th — ^Forstsehitte should read Portschritte. 

65 — 8th — verschiedner should read verschiedener. 

66 — 1st — allgmeinen should read allegemeinen. 

66 — 2nd — ^mikrocheminsche should read mikrochemische. 

67 — 2nd — Philosolophy should read Philosophy. 

67 — 9th — Britton- Jones, H. R. should read Briton- Jones, H, R. 

71 — 4th — 0mm virussy gdomme should read Om virus sygdomme. 
73 — 4th — Zukerriibe should read Zuekerriibe. 

75 — 4th — Calinissa M. R. should read Calinisan, Melanio R. 

78 — 2nd — Is by Carsner, Eubanks not by Carriers, E. A. 

78 — 9th — murals should murale, 

80 — 4th — Is by Carsner, Eubanks not by Carter, Walter. 

81 — ^Ist — ^XJ. S. Tech. Bull. 206: should read U. S. D. A. Tech. 

Bull. 206. 

81 — 3rd — Ecom. should read Econ. 

82 — 3 and 4 — Are by Carter, Walter not by Cayley, Dorothy M. 

both are properly cited on pages 80 and 81. 

82 — ^Sth — Insert and after Mosaic. 

85 — 3rd — Sus should read Sur. 

87 — ■2nd — Should be omitted, is a repetition of the succeeding one, 

87 — 3rd — Epitetrix should read Epiirix, 

88 — 1st — troubles should read troubles. 

90— 1st— 1918 should read 1917. 

94 — 2nd — ^Undescribe should read Undeseribed. 

98 — 5th — degerated should read degenerated. 

99 — 3rd — agronomical should read agronomic. 

99 — 4th — cucious should read curious. 

101 — 5th — Should be omitted it is not a virus disease paper. 
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103 — 1st — Kavangerie should read Kavangerie. 

105 — 8th — Bereht should read Berieht. 

105 — 8th — ^Auftretens should read Auftreteiis. 

105 — 8th — ^Komitees should read Kommittees. 

105__8th— Laud-wirtschaftlieli Versuchsweseen in Oesier should read 
Landwirtsehaftlieh Versuchswesen in Oeser. 

110 — 2nd — Zeithschrf. should read Zeitsehr. 

110 — 6th — Demarre should read Demaree. 

111— -9th citation— Me Rostie, A[ordon] P[eter] should read Me 

Rostie, G-[ordon] P[eter]. 

Ill— 11th— Omit. 

113 — 1st — shjmisierkte should read slijmzekte. 

113 — 8th — Canherry should read Cranberry. 

118 — 5th — Gesundheitsszuztand should read Gesundheitszutand. 

119 — 2,3,4 — ^l^Quest should read TOest. 

119 — 6th — Innoeulation should read Inoculation. 

119 — 7th — Semmis should read Semis. 

123 — 3rd — planties dans less should read plantes dans les 

125 — 8th — cirus should read virus. 

126 — 2 & 3 — ^ztechr. should read ztsehr. 

128 — 8th — Dvorak M[ayne] should be read Dvorak M[ayme]. 

129 — 1st — Zukerrubenkeimlingen should read Zuckerrubenkeimlin* 

gen. 

129 — 1 & 2 — Auzeig should read Anzeig. 

129 — 2nd — ^hervorberufehe should read hervorgeruende. 

129 — 2nd — cine should read eine. 

129 — 2nd — ^Viruskranheit should read Viruskrankheit. 

137 — 5th — ^blattrollkankon should read Blattrollkranken. 

137 — 6th — Organ should read Organe. 

137 — 7th — Gas. should read Ges. 

139 — 1st — ^chlorophydefekte should read Chlorophylldefekte. 

146 — 5th — coiiton should read canton. 

149— 1st— 18 : 14-29 should read 17:14-29. 

149 — 8th — ^Mareh should read 11(3) : 65-69. 

153 — 7th — tranmission should read transmission. 

154 — 4th — apicolis should read apicalis, 

154 — 6th — orschienene should read erschienene. 

154 — 6th — Peiden should read Peinden. 

157 — gth — Tutunului should read Tutumului. 

161— 9th— Peltier, Geo[ge] L[eon] should read Peltier, Geo[rgel 
L[eon]. 
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163 — 4tli — 1924 should read 1923. 

104 — 5 tli — ealsstedets should read avlsstedets. 

165 — 1, 2j 3 — Mosaikeyge should read Mosaiksyge. 

105 — 6 th — in those non-solanaeeous host should read in non- so Ian a - 

ceous hosts. 

166 — 2 nd — sorologique should read serologique. 

108 — 6th — Hovard should read Howard. 

170 — 4th — sternbergia should read Sternhergia, 

173 — 5th — ^bladuizen should read bladluizen. 

175 — 4th— untravirus should read ultravirus. 

175 — 5th — 1893 should read 1873. 

176 — 8 th — Onderzoekingen should read Onderzoekingen. 

177 — 4th — vitrio should read vitro. 

178 — 3rd — Sortshesistens should read Sortsresistens. 

179 — 4th — Starkeanhaiifung should read Starkeanhaufung, 

179 — 5th — ^Uraschen should read Ursaehen. 

179 — 5th — KartofEelstanden should read Kartoffelstauden. 

179 — 5th — Pflanzenzcht. should read Pflanzenzucht. 

179 — 6th — Blattrolkrankheit should read Blattrollkranlcheit. 

186 — 4th — ^After 182 :insert 22 p., 

187— 7th— 17: 10-16 should read 17:1-16. 

188 — 1st — Int’s should read Uit’s. 

188 — 1st — Teymannia should read Teysmannia. 

188— 4th — Ceschouwingen should read beschoiiwingen. 

190 — 4th — lachevskii should read lachevskii. 

190 — 4th— Kratkli should read Kratkii. 

190 — 4th — sostoiautia should read sostoianiia. 

190 — 4th — ^ucheniia should read ucheniia. 

190 — 4th — mikologii should read mikologii. 

190 — 6th — Studies iiber eimen should read Studien liber einen. 

190— 6 th — ^trigheit should trahigkeit. 

191 — 2nd — After Viktorowitch insert & Polowzoff, W. 

191 — 2nd— sielstwo should read sredstwo. 

191 — 2nd — Tabaspflanze should read Tabakspflanze. 

191 — 3rd — zurie should read zwrie. 

191 — 3rd — Insper should read Imper. 

191 — 7th — ^Pflanzendrank should read Pflanzenkrank. 

192— 6 th — Jackwski A[rthur] L[ouis] should read Jaczewski, 

A[rthiir] L[otds]. 

196 — 4th — Ueberkannte Ifektionsstoffe. should read Unbekannte 
Infektionestoffe. 
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198 — 8th — everwinter should read overwintering. 

201 — 6th — After 240 insert p. 54r-55, 

201 — 11th — Omit. 

203 — 1st — Jabresher should read Jahresher. 

203 — 1st — Shule should read Sehule. 

203 — 4th — ^Plateave should read Planteavel. 

203 — 5th — Obstr-u should read Obst-u 

203 — 6th — onvodoenden groei should read onvoldoenden groeien. 

203 — 6th — ^rilt als gevig should read riet als gevlog. 

204 — 4th — Forsch. should read For. 

204 — 5th — ^tomosis should read tomotosis. 

205 — 3 & 4 — ^Krigerigheid should read Kringerigheid. 

205 3rd — ^Laiidbouwhoosehool should read Landbouwhoogeschool. 

205 — 4th — ^pseudenetnecrosis should read pseudo-netnecrosis. 

206 — 2nd — ^blattrollrankheit should read blattrollkrankheit. 

206 — 2nd — ^Landro Presesse should read Landrw. Presse 

206 — 2nd — Phanzenkranklr. should read Pflanzenkrank. 

206 — 8th — ^Ukologie should read Okologie. 

206 — 8th — Before Pflanzenzucht hisert Pflanzenbau. 

206 — 8th— After Pflanzenzucht insert u. Pflanzenzucht. 

207 — 1st — German should read Germany. 

207 — 1st — Abban should read Abbau. 

207 — 1st — ^Leistungsiibers-pannungen should read Leistungstiberspan- 
nungen. 

207 — 1st — ^After Pflanzenbau insert a comma. 

207 — 2nd — inen should read innen. 

207 — 3rd — ^Plant should read Planta. 

207 — 4th — des should read der. 

207 — 4th — ^Deussche should read Deutsche. 

207 — 4th — Gesellech should read Gesellsch. 

207 — 5tii — ^Demonstrationen should read Demonstrations. 

207 — 6th — ^Auseliluss should read Anssehluss. 

207 — 6th — Viruskrangheiten should read Viriiskrankheiten, 

207 — 6th — ^Plants should read Planta. 

207 — 7th — ansehluss should read anssehluss. 

207 — 7th — ^be (in the annotation) should read he. 

207 — 7th — founded should read found. 

208 — 3rd — Ostenrop should read Osteneurop. 

208 — 5&6 — ^Kartoffelban should read Kartoffelbaii. 

208 — 6th — Forsehunsinst should read Forschunssinst. 

209 — 2nd — ^Bull. 23 should read Bull. 234. 
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209 — nil — Is by Koch, G[ustav], & Kornanth, K. not by Kobns, 
J[acob] D[erk] & Bokma de Boer, B. 

209 — 4:th — Ubertrangiing slionld read Ubertragnng. 

209 — 5th — ^van should read on. 

209 — 5th — ^Pflanzenschnzstation should read Pflanzeiisehiitzstation. 
209 — 5th — ^Komitees nm should read Kommittees zum. 

209 — 6th — ^Ztrchr. should read Ztrschr. 

209— 6th— 16(3) : 140, 1923 should read 16(3) : 89-140, 1913. 

209 — 7th — Monattish should read Monatsh. 

209 — 8th — del should read bei. 

210 — 4th — Sastgut should read Saatgut. 

211 — ^Ist — ^Abban should read Abbau 

211 — ^Ist — Kartoffelban should read Kartoifelbau. 

211— 3rd — ^Keeslag, F. D. should read Koeslag, F. D. 

211 — 3rd — Geselch should read Geselsch. 

211 — 5th — for Kartoffelbans should read fur Kartoffelbau. 

211 — 6th — viruskrakheiten should read viruskrankheiten. 

211 — 8th — Untersuchugen should read Untersuchungen. 

212 — 2nd — au should read an. 

212 — 2nd — Zeuschtdienst should read Pflan. 

212 — 4th — ^Untersuchgen should read Untersuchungen. 

212 — 7th — Hollandasch should read Hollandish. 

213 — 1st — Pleckenodor should read Flecken odor. 

214 — 2nd — Blatrollkrankheit should read Blattrollkrakheit. 

214 — 3rd — Blattrollkranheit should read Blattrollkrankheit. 

214 — 3rd — sightigung should read sichtigung. 

214 — 3rd — ^Vervreitung should read Verbreitung. 

216 — 2nd — ^Zrsclit. Pfnazenkrank. should read Ztschr. Pflanzenkrank. 
216— 3rd — Kraybill, Henry R[esist] should read KraybiU, Henry 
R[eist]. 

216 — 5th — Brewer B[earl] H[arvey] should read Brewer P[earl] 
H[arvey]. 

216 — 7th — Physiologic should read Physiologic. 

216 — 7th — ^Landow should read Landw. 

216 — ^7th — PfLanzenzan should read Pfianzenbau. 

216 — 9th — ^Belenchtung should read Belechtung. 

217 — 2nd — Zucherrohres should read Zuekerrohres. 

219 — 9th — sida should read Sida. 

221— 1st — vergleichbere should read vergleiehbare. 

221 — 1st — Erseheiungen should read Brscheinungen. 

221 — 7th — ^DenwL should read Dendrol. 
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221— 11th— Warwaterbehandeling should read Wannwaterbehaiidel- 

iug. 

222— 2nd— voorfgaande hegroeiing should read voorafgaande 

hegroeiing. 

223 — 2nd — ^Rech. should read Ees. 

223 — 2nd — After Stellaria media insert Virulent. 

224r— 2nd— Bllattrollkrankheit should read Blattrollkrankheit. 

224 — 8th — rhumite should read Idiuinidite. 

227 — 3 & 6 — Asliton should read Aston. 

228 — 6th — ^those bodies should read these bodies. 

229 — 3rd— Stuehen uber die segennante Panasliure und uber einge 

should read Studien iiber die sogennante Panasehure 
und iiber einige. 

229 — 6th — Gatenbance should read Gartenbau. 

229 — 7th — den should read dor. 

229 — 8th — Studies should read Studien. 

229 — 8th — Erschenungen should read Erscheinungen. 

230 — 7th — ^tabaceo should tobacco. 

231 — 1st — mikroskopich should read mikroskopisch. 

231 — 1st — filtriebaren should read filterbaren. 

231 — 3rd — Ledewijks should read Lodewijks. 

231 — 6th — Is by Loew, [Carl Benedict] Oscar not by Lojkin, Mary. 

232 — 8th — ^Utersuehungen uber should read Untersuchungen uber. 
232 — 8th — Kenntnuis should read kenntnis. 

232 — 8th — Stoffweehsees should read Stoffwechsels. 

239 — 4th — ^Mitteiking should read Mitteilung. 

239 — 4th — ^verlaiif should read verlauf. 

239 — 4th — Porswirtsch sliould read Forstwirtsh. 

239 — 7th — ^Massee, G, should read Massee, G. 

244 — 1st — ^Mosaikrakheit should read Mosaikrankheit. 

252— 1st— Is by Blood H[erbert] L[oren] on page 56 not by Me 
Kinney, H. H. 

256 — 1st — Capdeafrum should read Gapsicastrum. 

259 — 6th — Kiiekzug should read Riiekzug. 

260— 6th— Milbraith D[avid] G[allens] should read Milbrath 

D[avid] 6[allens]. 

262 — 3rd — Zukerriibe should read Zuckerriibe. 

262— 3rd— Zuckerriibenkranheit should read Zuckerriibenkrankheit. 
262 — 4th — ^ud should read und. 

262 — 4th— Mosaikrankheit should read Mosaikkranheit. 

262 — 4th — ^tJraschan should read Umsehau. 
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263 — 2n(i — Sets should read lets. 

263 — 3rd — nature sliould read iiatura. (In the Italian title) 

264 — 6th— Attersschwache should read Altersschwache. 

264 — 6th — Abban should read Abbau. 

264 — 7th — Angeu should read Angew. 

265 — 5th — ^Vechselseitige should read Wechselseitige. 

265 — 5th — Famile should read Familie. 

266 — 7th — Kentroll should read KontroU. 

267 — 4th — Zukerriibe should read Zuckerriibe. 

272 — 4th — Sreenivasaya, N. should read Sreenivasaya, M. 

273 — 4th — Forstwisch. should read Forstwirtschr. 

274 — 3rd — Rudschau should read Rundschau. 

277 — 5th — Zukerriibe should read Zuckerriibe. 

277 — 5th — ^America should read Amerika. 

284 — 5th — Kin should read Ein. 

284 — 5th — Ertag should read Ertarg. 

285 — 2nd — Is by Paine, S. G., & Bewley, W. F. not by Pagliano, 

T.CX. 

285 — 8th — Krankreit should read Krankheit. 

286 — 8th — Parker, E. R. & Horne, Wm. F. should read Parker 

E[rwin] R., & Horne, W[illiam] T[itus]. 

291 — 1st — Recerche should read ricerca. 

291. — 1st — repporto should read rapporto. 

291 — 2nd — ^Nuave should read Nuova. 

292 — 2nd — infecttiva should read infettiva, 

292 — 6tli — Hugenford should read Hungerford. 

293 — 7th — TestranyscJms should read TetranyscJms. 

294 — 4th — Omit, is repeated on page 12 where it belongs. 

297 — 7th — preeipiting should I'ead precipitin. 

298 — 4th — di should read die. 

298 — 5th — Ztrchr. should read Ztschr. 

299 — 1st — sonanceen should read solanaeeen. 

302 — 6th — Euifluss should read Einfluss. 

304 — 1st — stact van Sland Plantentium should read stadt van S hand 
Plantentiun. 

304 — 2nd — Is by Rankin W[illiam] H[oward] not by RaciborsM M. 

insert on p. 306. 

305 — 4th — 1926 : 26-24, should read 1926 : 2A“26. 

306 — 9th — Transfer under Jivanna Rao, P. S. page 195. Omit, is 

its right place. 

307 — 4th — ^Mosaik krankheit should read Mosaikkrankheit. 
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307 — Ith — Omit the N after Blumen. 

309 — 10th — del should read der. 

310 — 7th— Komitees should read Kommittees. 

310 — 10th — Beobactilimgen should read Beobanetungeii. 

311 — 1st — Ammer should read Amt. 

313— 7th— Erzymwirkung should read Enzymwirkuiig. 

314 — 8th — Rochlin is also spell Rokhlina. 

314 — 8th — ^Kartoffel phanzen should read Kartoffelpflanzen. 

317 — 1st — ^krulziekye should read krulziekte. 

322 — 8th — Is by Schander, R. not by Sauri, P. 

322 — 8th — ^IVIitted should read Mittls. 

323 — 5th — intrezellularen should read intezellularen. 

323 — 6th — Is by Boning K[arl] not by Schaffnit, J. Omit, is in its 
right place p. 59. 

323 — 6th — ^wechselseitize should read weehselseitige. 

324 — 3rd — Untersuchugen should read Untersuchungen. 

324 — 9th — ^ma^v should read man. 

325 — 1st — ^Untersuchugen should read Untersuchungen. 

325 — 4th — insert der before Kartoffel. 

325 — 5th — Omit Degeneration serscheinungen after andere. 

325 — 5th — Fortwirtseh should read Forstwirtscli. 

325 — 6th — Krauselkheit should read Krauselkrankheit. 

326 — 3rd — Schlumger should read Schlumberger. 

326 — 3rd — Fahre should read Jahre. 

325 — 8th — Mossaikkrankheit should read Mosaikkrankheit. 

326 — 9th — forschungsergebuiss should read forschungsergebris. 

326 — 9th — ibren beziechung zum eizen slioiild read ihren beziehung 
zum eisen. 

326 — 9th — Vorlanfige voroffenliehung should read Vorlaufige vorof- 

fenlichung. 

327 — 1st — fescilles should read feuilles. 

327 — 2nd— Schribau, Emile should read Schribaux, Emile. 

330 — 4th — ^Atiolegie should read Aetiolegie. 

339~6th — Shepard, E[dward] F[rederick] S[isnett] should read, 
Shepherd, E[dward] F[rederick] S[isnett]. 

341 — 7th — ^Nikotiugenhalt should read Nikotininhalt, 

342 — 1st — in fizierenden should read infizierenden. 

351 — 7th — diseases should read disease (aster yellows). 

353 — 2nd — 34 ishould read 24. 

353 — 8th — ^Augabliche should’ read Augenbliche. 

353— 8th— Kartoffehepidemie should read Kartoffehepidemie. 
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353_9tli — Standpnnht should read Standpimkt. 

355 — 1st — Jaarhg, should read Jahrg. 

355 — 2iid — Jahrbuche should read Jahrbucher. 

355 — Svd — mosaikrankheit bet should read mosaikkraukheit bei. 

355 — 5th — ^mycrocopiques should read mieroscopiques. 

356 — 2nd — Oeurrence should read Occurrence. 

357 — 1st — dessiebrohrenkrakheit should read der siebrohrenkrank- 

heit. 

357 — 1st — ^Karfubaumes should read kafeebaumes. 

357^ — 5th — Stahl, C[orwiin] E[loy(i] should read Stahl, 0[orwm] 
F[loyd]. 

359 — 2nd — Astrakhan! should read Astrakhan. 

362 — 9th — Bakt I should read Bakt II. 

365 — 7th — 6 : 89, should read 6 : 38-39, 

366 — 1st — (Gicadiila) should read (Cicadulma), 

368 — 4th — ^Abban should read Abbau. 

368 — 4th — ^wiederanlffrischung should read wiederauffrischung. 

370— 1st — Sundaranaman should read Stiiidararaman. 

370 — 6th — (Rickettsit-like) should read (Rickettsia-like). 

370 — 8th — Rickttsia-like should read Rickettsia-like. 

370 — 9th — Swieten, H. J. should read Swieten, H. J. van 

371 — 1st — TetrannycJius should read Tetranychus. 

371 — 3rd — Takada should read Takata. 

371— 3rd— Boli should read Coll. 

374 — 1st — Trupp should read Thrupp. 

374 — 2nd — ondersoeh should read onderzoek. 

374 — 3rd — mitgeverd should read uitgevoerd. 

374 — 4th — InefectiVes should read Infective. 

374 — 5th — by should read bij. 

374 — 5th — Kulr-an should read Krul-en 
374— 5th — corzaken should read oorzaken. 

374 — 5th — vors-tenandsche Tobak should read vors-otenlandsche 

Tabak. 

375 — 1st — Kurl-en should read Krul-en 
375 — 1st — eirkle should read crinkle. 

377 — 9th — Indigege should read Indigene. 

379 — Srd — ^Neiis should read neue. 

379 — 7th — pultivieten should read kultivierten. 

382 — 5th — Monatschefte should read Monatshefte. 
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383 — 2 & 3 — ¥aradaraja Iyengar, A. V. sliould read Iyengar, A. ¥. 
Varadaraja cited on page 191 wliere it belongs. 

383 — 3rd — (n. d.) slionld read Journ. Ind. Inst. Sci, 16A(13) : 137- 

152, 1933. 

384 — 2nd — Plantenkieten should read Plantenziekten. 

385 — 1st — paries should read parties. 

385 — 1st — Bol. should read Bot. 

386 — 3rd — ^\droses should read viruses. 

386 — 3rd — After :2-10, inseid (2) : 22-32, 

389 — 5th — After Luft insert und 

389 — 6th — ^.Ahvan should read Abbau. 

390 — 1st — ^Biidensanstalt should read Bundesanstalt. 

390 — 1st — Pflanzenschultz should read Pflanzenschutz. 

390 — 8th — East should read Oost. 

391 — 1st — Unsislitbare should read unsichtbare. 

391 — 1st — ^Virusfoschung should read Virusforscliuiig. 

391 — 1st — ^moghichkeit should read moglichkeit. 

391 — 1st — Kunsthehe should read Kunstliche. 

391 — 1st — ^Vernaeehrimg should read Vermelirung. 

391 — 1st — netravisibler should read nitchtvisibler. 

393 — 7th — ^Wedkeworth should read Wedgworth. 

393 — 8th — Missouri should read Mississippi. 

894 — 6th — Omit Met cen Hollanden samenvatting. 

394 — 7th — invlved should read invled. 

396 — 6th — Klimatologye should read Klimatologie. 

396 — 6th — Aekerbanes should read Ackerbaues. 

397 — 1st — verreiningung should read Vereiningimg. 

397 — 10th — Whitehead, T[athan] should read Whitehead T[athani]. 

400— 1st— Gumiisebaii should read Gemiisebau. 

400— 2nd— TJrasache should read Ursaehe. 

400 — 3rd — ^Umschaii should read Umsehau. 
lOO— 5th— grumosen should read gumosen. 

400 — 5th — erstofiingen should Verstopf ungen. 

400 — 5th — suckerrohres should read zuckerrohres. 

401 — 2nd — ^Zuckrindunst should read Zuckerind. 

402 — 3rd — durk should read durch. 

402 — 3rd — erzengte should read erzeugte. 

403 — 10th — Legman should read Lehman. 

404 — 4th — geziehtspint should read geziehtspunt. 
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404 — 4th — Culture should read Cultur. 

404 — 6th — mohroflora should read mikroflora. 
406 — 2nd — insert mosaic after potato. 

4Q9 — 6th — 1935 should read 1931, 

409 — 6th — Oekelogie should rea,d Oekologie. 
409— 7th— Ineert von after P[hilipp]. 
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HOST INDEX OP VIRUS DISEASES OP PLANTS 

Melyelle T. Cook, Flant Fathologist, 

Agricultural Experiment Station, Eio Piedras, Puerto Rico. 

The attempt to make a host index of the virus diseases of plants 
met with many difficulties that were not anticipated by the compiler. 
This was largely due to three causes: (1) the compiler did not have 
access to many of the original records, (2) some of the workers 
made incomplete (sometimes incorrect) statements in regard to 
previous records by other writers, and (3) many records were made 
before our present conception of virus diseases and are more or 
less unreliable. The result is that some of the records in this index 
are incomplete and others contain errors or may be of diseases not 
caused by viruses. Some virus diseases are known by more than 

one name as a result of being reported by students in different 

countries and sometimes by different writers in the same country. 
The number of diseases recorded in this index is not the same as 
the number of recognized viruses. It is well known that many 
viruses attack more than one species of host plants and in some 
cases the symptoms are different on different hosts. Furthermore, 
symptoms may also show variations duo to other causes and are 

sometimes misleading. It is well known that some plants are at- 

tacked by two or more viruses, sometimes separately and sometimes 
in combination. Some viruses do not produce symptoms in their 
host under certain environmental conditions. These hosts are known 
as masked carriers. Some hosts never develop symptoms and are 
known as symptomless carriers. Sometimes two or more viruses 
produce the same or very similar symptoms on a specific host. 

This index is not a classification of either the diseases or the 
viruses causing them. It is an attempt to bring the first records 
of each disease together for the convenience of the workers in this 
group of diseases. It is neither complete nor accurate. Several 
records have been omitted for want of complete or more accurate 
data. It was the intention of the compiler to insert the first records 



316 THE JOURNAL OR AGRICULTURE OF THE UNIVERSITY OF P. R. 


of each, disease on each host on which it occurs hut this was found 
to be impracticable and there are some duplications. 

Although we have many early records of virus diseases some of 
them are of very little value except for historical purposes. The 
research on virus diseases of plants may be considered as dating 
from the work on tobacco mosaic by Mayer in Europe in 1886 and 
the work of E. P. Smith on peach yellows in the United States in 
1888. Since that time, the progress of our knowledge has been 
phenomenal. Up to the present time more than 5,000 papers and 
a few books have been published and virus diseases have been 
recorded in about 80 families, more than 400 genera and nearly 
1,000 species of plants. 

Although the agricultural industry is most interested in the 
diseases that attack crop plants, the studies of the past few years 
have demonstrated the necessity for the study of these diseases on 
weeds that may be carriers of these diseases and from which they 
may be transmitted to our economic plants and the necessity of the 
study of symptomless carriers and of the enfluence of environment 
on these viruses and the symptoms produced by them. It is very 
important that we should know more about the methods of transmis- 
sion from year to year and from plant to plant. 

A knowledge of the symptoms of virus diseases on different iiosts 
and under different environmental conditions and the metliods of 
transmission are very important when we consider the question of 
introduction of plants from one part of the world to another. 
When a vims diseased plant is introduced into a new home, tlie 
disease may he more or less severe than in its old home and may be 
transmitted to new hosts on which it may }:)e very dcstruetivc}. 

This index is offered to the students oi* virus diseases of jdants 
as a basis for reference work and in hopes tliat it will bo useful 
ill future studies. It may be corrected or extended in accordance 
with the ideas of the workers. If yon will send tiie compiler your 
suggestions in regard to corrections and additions they will be used 
as far as possible in a supplement. 

The compiler wishes to express his thanks to the many workers 
who have read this manuscript and made suggestions and corrections. 


Note: a very few abbreviations have been used. They are U S for 
United Statesj N. J. for New Jersey; N. T. for New York and B. 0. for Bi'strict 
of Columbia. Washington refers to the State of Washington. N for natural 
infection, I for artificial infection. 
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AOANTHACEAE 

Thumbergia alata 

Aster yellow, Kunkel, N. T., 1931, I by Cicadula sexnotata. 
Curly top of sugar beet. Severin & Preitag, California, 1933. 
I by Eutettix iendlus, 

AIZOCEAE 

Mesembranthinum crystallinum 

Celery virus I, Wellman, Florida, 1935, I. 

Tetragonia expansa 

Eing spot of tobacco, Priode, N. Y., 1928, I from tobacco. 

King spot of tobacco, Wingard, Virginia, 1928, I from tobacco. 
Aster yellows, Kunkel, N. Y., 1931, I by 0. sexnotata. 

Tobacco mosaic, Grant, Wisconsin, 1934. 

Celery virus I, Wellman, Florida, 1935. 

AMAEANTHAOEAE 

Amaranthus aurora 

Aster yellows, Kunkel, N. Y., 1926, 1 from CallistepJius cMnensis. 
Amaranthus caudatus 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 
Amaranthus graecizans 

Curly top of sugar beet, Carsner, California, 1919, I. 
Amaranthus paniculata 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
ta^acum. 

Amarathus retroflexus 

Mosaic, Doolittle & Walker, Wisconsin, 1925, N. 

AMAEIIiIDACEAE 

Hippeastrum equestre 

Mosaic, Kunkel, Hawaii, 1928, N, 

Mosaic, Kawai, Japan, 1931. 

Hippeastrum johnsonii 

Mosaic, McKinney ,Eckerson & Webb, 1923, N. 

Iris (bulbous) 

Mosaic. Brierley & McWhorter, U. S., 1934. A yellow stripe 
and grey disease which may be the same as mosaic reported 
as transmissible by McWhorter in 1932. 
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Narcissus sp. 

Mosaic McWhorter & W'eiss, Washington, 1932, N. The disease 
was known previously to this date. 

Darlington reported a yellow stripe in England in 1908. 

Naecissus pseudonaecissus 

Mosaic, Togashi, Japan, 1931, N. 

Narcissus incompaeabhas 

Mosaic, Togashi, Japan, 1931, N. 

Narcissus tezatta 

Mosaic, Ogilvie, Bermuda, 1928, N. 

Naecisus tezatta var. chinensis 
Mosaic, Fubushi, Japan, 1931, N. 

AITAOAEDIAOEAE 

Rhus typhina 

Mosaic. This disease is mentioned in the literature but the 
compiler has not found any definite data. ' 


APOCrsriTACEAB 


Vinca sp. 

Rosette, Brooks, Gambia, 1932, N. Appears to be the same as on 
Arachis Jiypogea. 


Vinca eosea 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Curly top of sugar beet, Severin & Preitag, California, 1933. I 
by E. tenelhis. 

Celery virus 1. Wellman, Florida, 1935, I. 


AEACEAE 

Anthueium andeaenum 

Virus disease (3 types), Verplanckc, Belgium, 1930, N. 

Anthueium scheezerianum 

Virus disease (mosaic), Verplancke, Belgium, 1930, N. 

Calla sp. (cultivated) 

Mosaic, McWhorter, Oregon, 1935, N. 

Spotted wilt of tomato, Gardner & Whipple, California, 1935, I. 
Monstera deliciosa 

Virus disease. Verplancke, Belgium, 1930, I from Anihurium. 
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Philodendron corsianum 

Virus disease, Verplaneke, Belgium, 1930^ I 

Zantedesohia africana 

Virus disease, Verplaneke, Belgium, 1930, I. 

“ ASCLEPIABAOEAE 

Asclepias nivea 

Aster yellows, Kunkel, N. Y. 1926, from C. chinensis. 

Ascleplas syrica 

Mosaic, Doolittle, ‘Wisconsin, 1921, NI, from Cucumis sativus. 
BAIiSAMINACEAE 

Impatiens sp. 

Mosaic, mentioned in the literature but the compiler did not find 
the original record. 

BEGONIACEAE 

Begonia sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, 1934, I. 
Aster yellows, Kunkel, N. Y., 1926, I from C. cMnensis. 

berberdiaceae 

Berberis vulgaris 

Vein mosaic, Blattny, Czechoslovakia, 1933, N. 

boraginaoeae 

Anchusa azurea 

Curly top of sugar beet, Severin & Freitag, California, 1933, I 
by E. tenellus, 

Anchusa barrelieri 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnoiata, 

Anchusa capensis 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Borago officinalis 

Curly top of sugar beet, Severin, California, 1929, I. 
Cynoglossum amabile 

Curly top of sugar beet, Severin & Freitag, California, 1933, I 
by E. tenellus. 

Tobacco mosaic, Grant, Wisconsin, 1934. 
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Heliotropium PERUVIANUM 

Curly top of sug^r beet, Severin & Freitag, California, 1933, I 
by E, tenellus. 

Myosotis scobpiodes 

Aster yellows, Kunkel, N. Y., 1926, I from 0. chinensis and back. 
Curly top of sugar beet, Severin & Freitag, California, 1933, I 
by E, tenellus, 

Myosotis sylvatica 

Mosaic, Verplancke, Belgium, 1932, I. 

BBOMELIACEAE 

Ananas sativus 

Yellow spot, Illingwortli, Hawaii, 1931, NI, observed in 1926, 
also attacks Emilia flammea and Pisum sativus. 

Yellow spot, Carter, 1933, I. Has some character of a virus 
disease. 

CAOTAOEAE 

Epiphyllum bridgesii 

' ’ HARRISONII 

’ ^ HYBRIDUM RUBRUM 

ROSA AMABILIS 
^ ^ SALMONEUM 

’ ’ truncatum 

’ ’ VIOLACEUM 

Phyllocactus gaertneri var. mackoyanus 

All the above are attacked by a virus disease. Reported from 
Germany by Pape, 1932, 

Epiphyllum truncatum 

Mosaic, Blattny & Vulmlov, Czechoslovakia, 1932, N. 
CAMPANXJLAOEAE 

Campanula sp. 

Spotted wilt of tomato. Gardner, Tompkins & Whipple, Cali- 
fornia, 1935, N. 

Campanula pyramidalis 

Spotted wilt of tomato, Ogilvie, England, 1932, N. 

Lobella cabdinalis 

Spotted wilt of tomato. Holmes Smith, England, 1934. 
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Lobelia erinus 

Aster yellows, Knnkel, N. Y. I G. sexnotafa, 
'Trachelium sp. 

Spotted wilt of tomato, Ogilvie, England, 1932, N. 

Trachelium caeruleum 

Spotted wilt of tomato, Ogilvie, England, 1935. 


CANNAOEAE 


Oanna indica 

Mosaic, Fukushi, Japan, 1931. 


CAPPAEIDACEAE 

Cleome spinosa 

Curly top of sugar beet, Freitag & Severiii, California, 1933, I 
from sugar beet by E. tenellus. 

Sambucus nigra 

Dwarf, Blattny, Czechoslovakia, 1933 N, carried by Aphis 
samiuci, 

OARYOPHYLIiAOEAE 

Dianthus sp. 

Aster yellows, Kunkel, N. Y., 1926, I from 0. chinensis. 
Dianthus alpinus 

Aster yellows, Kunkel, N. Y, 1931, I, by 0. sexnotata, 
Dianthus barbatus 

Curly top of sugar beet, Severin & Freitag, California, 1933, K. 
Dianthus caryophyllus 

Yellows, Woods, U. S. 1907, not proved to be a virus disease. 
Mosaic, Fukushi & Kawai, Japan, 1932, N. 

Curly top of sugar beet, Freitag & Severin, California, 1933, N. 
I from sugar beet by E. tenellus. 

Dianthus chinensis 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Dianthus plumarius 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 
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Gypsophila paniculata 

Aster yellows, Kunkel, N. Y., 1926, from C. cMnensis and back. 
Curly top of sugar beet, Freitag & Severin, California, lOSS, I 
from sugar beet by E. tenellus. 

Herniaria glabra 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Lychnis chalcedonica 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
by E. tenellus. 

Lychnis coronaria 

Aster yellows, Kunkel, N. Y., 1931 I by G, sexnotata. 

Lychnis viscaria 

Aster yellows, Kunkel, N. Y., 1931, I by G. sexnotata. 

Celery virus 1. Wellman, Florida, 1935, I. 

POLYCARPON TETRAPHYLLUM 

Aster yellows, Kunkel, K Y., 1931, I by G. sexnotata. 

SiLENE PENDULA 

Aster yellows, Kunkel, N, Y., 1926, I from G. chinensis and back. 
Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Stellaria media 

Curly top of sugar beet, Carsner, California, 1919, I 
DelpMnium stunt, Burnett, Wasliington, 1934, I. 

Delphinium mosaic, Heald, Washington, 1934. 

Tunica saxifraga 

Aster yellows, Kunkel, N. Y., 1931, I by G. sexnotata. 

Vac ARIA SEGET^UilS^ 

Aster yellows, Kunkel, N. Y., 1931, I by G. sexnotata. 


OEIASTRAOEAE 

Celastrum scandens 

Cillorosis, Clinton, Connecticut, 1919, N. 

Evonymous japonica 

Mosaic or clorosis, Bauer, Germany, 1908, N. There are several 
other records of chlorosis on varieties. 

Evonymous radicans 

Infectious chlorosis, Rischkow, Ukraine, 1927, N. 
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OHENOPODIACEAE 

Atriplex ARGENTEA 

Curly top of sugar beet, Severin, California, 1919, N. 

Atriplex argentea expansa 

Curly top of sugar beet, Severin & Henderson, California, 
1928. NI. 

Atriplex argentea hillmaisth 

Curly top of sugar beet, Severin, California, 1934, I. 

Atriplex bracteosa 

Curly top of sugar beet, Severin, California, 1919, IST. By 
inoculation, 1934. 

Atriplex cordulata 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex coronata 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex fructiculosa 

Curly top of sugar beet, Severin, California 1928, I. 

Atriplex hortensis rubra 

Curly top of sugar beet, Severin & Henderson, California, 1934, 1. 
Atriplex lentiformis 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex parishh 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Agriplex patula hastata 

Curly top of sugar beet, Severin, California, 1928, NL 
Atriplex ppiyllostegia 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex rosea 

Curly top of sugar beet, Severin, 1919, N, by inoculation, 1928. 
• Atriplex semibaccata 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
Atriplex turalensis 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 
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Beta sp. 

Mosaic, Prilleux & Delacroix, France, 1898, N. Eeported in 
U. S. by Townsend, 1915. 

Curly top of sugar beet, California, 1899. 

Potato mosaic, van der Menlen, Holland, 1928, I. 

Leaf curl, 'Wille, Germany, 1928, I. Also by Muller in same 
year. 

Leaf deformity, Boning, Germany, 1930, Different from spinach 
blight and mosaic. Attacks spinach and Rumex. 

Beta maritima 

Curly top of sugar beet, Severin & HendersonJ California, 1928, 
NI by E, tenellus. 

Beta vulgaris 

Encrespamiento, Fawcett, Argentine, 1925, N. 

Curly top of sugar beet, Severin & Henderson, California, 1927, 
N, by inoculation 1928. From tomato yellows, 1927. 

Eing spot of tobacco. Priode, N. Y. 1928. I from tobacco. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Beta vulgaris cicla 

Curly top of sugar beet, Severin & Henderson, 1928, N. I. by 
E. tenellus. 

Eing spot of tobacco, Wingard, Virginia, 1928. I. Prom N. 
tabacum. 

Celery virus 1, Wellman, Florida, 1934, I. 

Tobacco mosaic, Grant, Wisconsin, 1935, I. 

Chenopodium album 

Curly top of sugar beet, Carsner, California, 1919, I. From 
sugar beet. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Chenopodium ambrosioides 

Curly top of sugar beet, Severin & Henderson, California, 
1934, NI. 

Chenopodium caltfornicum 

Curly top of sugar beet, Severin & Henderson, California, 1928, 1. 

Chenopodium leptophyllum 

Curly top of sugar beet, Severin & Henderson, California, 1928, 
NI. 
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Chenopodium murale 

Curly top of sugar beet, Carsner & Stahl, California, 1924, I. 
Celery virus 1, Wellman, Florida, 1935, I. Symptomless. 

Kochia scoparia var. trichophylla 

Curly top of sugar beet, Severin & Henderson, California, 1933, 
NI, by E, tenellus. 

Monolepis chenopodiodes 

Aster yellows, Kunkel, N. Y. 1931, I by C. seznotata. 
Monolepis nuttalliana 

Curly top of sugar beet, Severin, California, 1934, N. 

Salsola Kali var, tenuifolia 

Curly top of sugar beet, Carsner, California, 1919, N. 

Spinaoia oleracea 

Spinach blight, Me Clintoek & Smith, Virginia, 1918, N. Had 
lieen know for 10 or 15 years, Hoggan (1933) reported that 
this host was susceptible to cucumber mosaic, sugar beet 
mosaic and tobacco ring spot. 

Curly top of sugar beet, Carsner, California, 1919, I. 

Aster yellows, Kunkel, N. Y. 1926, I from G. chmensis. 

Leaf deformity, Boning, Germany, 1930, I. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Califor- 
nia, 1935, I. 

Celeiiy virus 1, Wellman, Florida. 1935, I. 

SUALEA MOGUINI 

Curly top of sugar beet, Carsner, California, 1925, I, Very 
resistant. 


CISTACEA23 

Helianthemum chamaecistus 

Aster yellows, Kunkel, N. Y., 1931, I by 0. seznotata, 

COMMBIiINAOEAE 

COMMELINA COMMUNIS 

Celery virus 1, Wellman, Florida, 1935, I. 

COMMELINA LONGICAULIS 

Mosaic, Cook, Puerto Eico, 1931, N. 
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COMMELINA NUDIFLORA 

Celery mosaic, Doolittle, U. S. 1931. Appears to be same as 
cucumber mosaic. Wellman (1934) described it as celery 
virus 1. 

OOMPOSXTAE 

Acroclinium roseum 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata. 
Ageratum sp. 

Mosaic, Eao, India, 1933, N. Eao writes of studying mosaic of 
Ageratum and Gislkia in relation to sandal. TMs is the only 
record that has come to the attention of the compiler. 

Ageratum conyeoides 

Krul or Kroepek, Thung, Java, I. Thung reports that this 

disease is transmitted to N, talaoum, 

\ 

Ambroses artemisifolia 

Mosaic, Chapman, Massachusetts, 1913, I from N. tabacum. 
Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacum. 

Ambrosia elatior (sarynemisUfolia) 

Celery virus 1, Welhnan, Florida, 1934, I by Aphis gossypii. 

Ambrosia trifida 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis and back. 
Eing spot of tobacco, Wingard, Virginia, 1928, I from A. 
tahacum. 

Ammobium alatum 

Aster yeUows, Kunkel, N. Y. 1926, I from C. chinensis and back. 
Anthemis cotula 

Delphinium mosaic. Heald. Washington, 1934. A symptom- 
less carrier. 

Delphinium stunt, Burnett, Washington, 1934, I. 

Curly top of sugar beet, Severin, California, 1934, I. 

Anthemis divica 

Mosaic, Verplancke, Belgium, 1932, I. 

Anthemis tingtoria 

Aster yellows, Kunkel, N. Y. 1931, I. by G. sexnotata. 
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Abctotis grandis 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnotata, 
Arctotis stoechadifolia 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Aster sp. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I, 

Aster leavis 

Eiiig spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Baeria uliginosa 

Curly top of sugar beet, Severin, California, 1934, N. 

Bellis perennis 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis and back. 
Mosaic, Verplancke, Belgium, 1932, I. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from sugar beet by E. tenellus, 

Bidens discoidea 

Eing spot of tobacco, Wingard, Virginia, 1928, I. Prom Y. 
tabacum. 

Brachyoome iberidifolia 

Aster yellows, N, Y. 1926, I from 0. chinensis and back. 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Cacalia hastata 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata, 
Calendula sp. 

Eosette, Brooks, Gambia, 1932, N. Similar to rosette on Arachis 
hypogea. 

Calendula arvensis 

Mosaic, Verplancke, Belgium, 1932, I. 

Calendula officinalis 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum. 

Aster yellows, Kunkel, N. Y. 1926, I from G. chinensis and back. 
Yellows, PukusM, Japan, 1930, N. 
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Curly top of sugar beet, Freitag & Severin, California, 1933,, I" 
from sugar beet by E, tefiellus. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. Mild form. 

Calliopsis sp. (Coreopsis) 

Aster yellows, Kunkel, N. Y. 1926, I. 

Eosette, Brooks, Gambia, 1932, N. Similar to resette of 
liypogea. 

Calliopsis drummondi 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 
Gallistephus ohinensis 

Aster yellows, Smitli, Massachusetts, 1902, N. First record. 
Eing spot of tobacco, Wingard, Virginia, 1928, I from A. 
iahacum. 

Yellows, Fukuslii, Japan, 1929. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

California aster yellows, Severin, California, 1929, I. 

Carthamus tinctorius 

Aster yellows, Kunkel, N. Y., 1931, by G. sexnotata. 

CeNTAUREA AMERICANA 

Curly top of sugar beet, Freitag & Severin, California, 1933^ 
I from sugar beet by E. tenelliis. 

Centaurea cyanus 

Curly top of sugar beet, Freitag & Severin, California, 1933„ 
I from sugar beet by E. tenellus. 

Centaurea imperialis 

Aster yellows, Kunkel, N. Y. 1926, I from C, cMncnsis and back. 
Centaurea mabgarit^ve 

• Aster yellows, Kunkel, N. Y. 1926, I from C. chmensis and back. 
Centaurea aiosghata 

Curly top of sugar beet, Freitag & Severin, California,: 1933^ 
I from sugar beet by E. tenellus. 

Charieis heterophilla 

Aster yellows, Kunkel, N. Y., 1931, I by G. sexnotata. 
Chrysanthemum sp. 

Yellows, Nelson, Michigan, 1925, N. Eesemhles, aster yellows. 
Spotted wilt of tomato, Ainsworth, England, 1934, I. 
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Chrysanthemum cinerariaefolium 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 

Chrysanthemum coronarium 

Aster yellows, Kunkel, N. Y. 1926, I by C, chinensis. 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
I from sugar beet by E. ienellus. 

Chrysanthemum frutescens 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis and back. 
Curly top of sugar beet, Freitag & Severin, California, 1933, 
I from sugar beet by E. ienellus. 

Chrysanthemum leucanthemum 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis and back. 

Chrysanthemum maximum 

Aster yellows, Kunkel, N. Y. 1925, I from C. chinensis. 
Chrysanthemum parthenium 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
I from sugar beet. 

Chrysanthemum segetum 

California aster yellows, Freitag & Severin, California, 1934, N. 

ClOHORIUM INTYBUS 

Mosaic, Marclial, Belgium, 1931, N. 

Cineraria sp. 

Mosaic & Dwarfing, Dickson, Canada, 1920, N. 

Spotted wilt of tomato, Gardener, Tompkins, & Whipple, Cali- 
fornia, 1935, I 

Cineraria hybrida 

Aster yellows, Kunkel, N. Y,, 1931, by C. sexnotata. 

CiRSIUM OLERAGEUM 

Aster yellows, Kunkel, N. Y., 1931, by C. sexnotata. 
Cladanthus arabicus 

Aster yellows, Kunkel, N. Y,, 1931, by G. sexnotata. 

CosMiDiUM sp. 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 

COSMIDIUM sp. (-THELESPERMA) 

Aster yellows, Kunkel, N. Y. 1925, 1 from C. chinensis and back. 
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CosMus sp. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. mild form. 
CoSMUS BIPINNATUS 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotaia. 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

CoSMUS HYBRIDA 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Coreopsis lanceolata 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata. 
Coreopsis tinctoria 

Curly top of sugar beet, Severin & Preitag, California, 1933. 
NI from sugar beet by E. tenellus. 

Cousinia hystrix 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Dahlia sp. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Rugose rosette, Brierley, N. Y. 1933. 

Rugose mosaic, Brierley, N. Y. 1933. 

Ring spot, Brierley, N. Y. 1933. 

Yellow ring spot, Brierley, N. Y. 1933. 

Dwarf, Brierley, N. Y., 1933. 

Veinal mosaic, Brierley, N. Y., 1933. 

Oakleaf, Brierley, N. Y., 1933. 

Streak, Campbell, England, 1934, N. 

Dahlia variabilis 

Mosaic, Norton, Maryland, 1909, N. Attacks all species. The 
same or a similar disease occurs in llermany. Braiidenbourg 
(1929) reported two types. 

Oak leaf, Brierley, N, Y. 1932, N. 

Dimorphotheca aurantiaca 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis and 
back. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet, by E. tenellus. 

Echinops dahuricus 

Aster yeUows, Kunkel N. Y. 1931, I by C. sexnotata. 
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Emilia sp. 

Spotted, wilt of tomato, Gardner & Whipple, California, 1935, I. 
Emilia flammea (-Sagittata) 

Yellow spot of pineapple, Lindford, Hawaii 1931, NI. This 
host shows both a ring spot and a mosaic. Thrips tohacci 
from these plants produce yellow spots on pineapple. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Emilia sagittata (-Flammea) 

Celery virus 1, Wellman, 1934, I. 

Erigeron, annuls 

Aster yellows, Kunkel, N. Y., 1926, 1 from G. chinensis and back. 
Yellows, Kanegae, Japan, 1929. 

Erigeron canadensis 

Aster yellows, Kunkel, N. Y., 1926, 1 from C. chinensis and back. 
Yellows, Waite, Tennessee, 1907, N. Appears to be the first 
record. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Erigeron GLiVBELLus 

Aster yellows, Kunkel, N. Y. 1931, by C. sexnofata. 

Erigeron linefolius 

Aster yellows, Kunkel, N. Y. 1931, by C. sexnotata, 

Erigeron speciosus 

Aster yellows, Kunkel, N. Y. 1931, by G. sexnofata. 

Ethulia conyzoides 

Aster yellows, Kunkel, N. Y. 1931, I. by G. sexnotatd. 
Eufatorium perfoliatum 

Aster yellows, Kunkel, N. Y. 1931, I. by C. sexnofata. 
Euparium urticaefolium 

Aster yellows, Kunkel, N. Y. 1931, I. by G. sexnofata. 

Felicia aethiopica var. glandulosa 

Aster yellows, Kunkel, N. Y. 1931, I. by G. sexnofata. 

Felicia amelloides 

Aster yellows, Kunkel, N. Y, 1931, I. by G. sexnofata. 

PiLAGO GERMANICA 

Aster yellows, Kunkel, N. Y. 1931, I. by 0. sexnofata. 
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Flaveria repanda 

Aster yellows, Knnkel, N. Y. 1931, I by C. sexnotata, 

&ALINSOGA PARVTPLORA 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata. 

Mosaic, Verplancke, Belgium, 1932, I. 

Gallardli aristata 

Aster yellows, Kunkel, N. Y. 1926, I. 

Gnaphalium chilense 

Curly top of sugar beet, Severin, California, 1933, I. 

Grindelia squarrosa 

Curly top of sugar beet, Kunkel, N. Y. 1931, I by G. sexnotata. 
Hedypnois cretica 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata, 
Helenium autumnale 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Heleniuiu biglovii 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Helenium hoopessi * 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Helenium nudiplorium 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata. 
Helianthus annuus 

King spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacuni. 

Helichrysium bracteatum 

Cluiy top of sugar beet, Freitag & Severin, California, 1933, NI. 
California Aster yellows, Freitag & Severin, California, 1934, 
from sugar beet by E. tenellus. 

Helianthus debilis 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
I from sugar beet, by E. tenellus. 

Helianthus decapetalus 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. . 

Helechrysum arenarium 

Aster yellows, Kunkel, NI, 1926, I from G. cUnensis. 



HOST IJSTDEX OE VIRUS DISEASES OF PLANTS 


333 


Heliopsis laevis 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Heliopsis scabra 

Mosaic, Elmer, Iowa, 1925. 

Helipterum manglesii 

Aster yellows, Kunkel, N. Y., 1931, I from G. sexnotata. 

Helipterum roseum 

Curly top of sugar beet, Preitag, & Severin, California, 1933, I 
from sugar beet by E. tenellus, 

Heracium alpinum 

Aster yellows, Kunkel, N. Y. 1931, I by G, sexnotata, 

Hypochaeris radicata 

Mosaic, Pantanelli, Italy, 1920, N. 

Koelpinia linearis 

Aster yellows, Kunkel, N. Y. 1931, NI by C, sexnotata, 

Lactuca sativa 

Mosaic, Jagger, Florida, 1921, N., Nisliimura (1932) made 
inoculations from Asdepias syriaca and Rumex hritanica and 
back. 

Aster yellows, Kunkel, N. Y. 1926. I from G. chinensis. 

Mosaic, Pukushi, Japan, 1928. 

Rio Grande disease (-white heart and rabbit ear) Carpenter, 
Texas, 1916, N. 

Spotted wilt of tomato, Tompkins & Gardener, California, 1934, 
NI. 

Lactuca sativa, var, capitata 

Ring spot of tobacco, Wingard, Virginia, 1928, I from V. 

tabacum. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 

tabacum. 

California aster, yellows, Severin, California, 1929, NI. 

Lectuca scariola 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 

tabacum. 

Delphinium stunt, Burnett, Washington, 1934, 1. 

Delphinium virus, Heald, Washington, 1934, I, Dwarfing, 
Curling and mottling. 
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Big vein, Jagger & Chandler, California, 1934, I. Observed 
previously. Not proved to be a virus but is similar to the 
soil borne mosaic of wheat. 

Lagascaea mollis 

Aster yellows, Kunkel, N. Y., 1931, I from C. sexnotata. 

Layia sp. 

Spotted wilt of tomato, Gardner, Tompkins, & "Whipple, Cali- 
fornia, 1935, I 

Lappa (Arctium) sp. 

Feather leaf, Shapiro, Ukraine, 1934, I. 

Leontodon automalis 

Yellow disease, Morse, Maine, 1908, I. 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Leontopodium alpinum 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Leptosyne stillmani 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata. 
Lindheimeria texana 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Leonas inodora 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Matricaria alba 

Aster yellows, Kunkel, N. Y. 1925, I from C. chinensis. 
Matricaria inodora 

Curly top of sugar beet, Freitag & Severin, California, I from 
sugar beet by E. tenellus. 

Migroseria douglasii 

Curly top of sugar beet, Severin, California, 1934, N. 
Mulgedium alpinum 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 

Parthenium integripolium 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Petasites albus 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
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Pyrethrum sp. 

Aster yellows, Kunkel, N. Y., 1926, from G, chinensis. 
Budbeckia hirta 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 
Sanvitalia prooumbens 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnoiata. 

SCHKUHRIA ABROTANOIDES 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata, 

SCOLYMUS HISPANICUS 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnoiata, 

Senecio vulgaris 

Mosaic, Verplancke, Belgium, 1932, I 

Curly top of sugar beet, Severin, California, 1934, I. 

SONOHUS ARVENSIS 

Aster yellows, Kunkel, N. Y. 1926, NI from C, chinensis and 
back. 

SONCHUS ASPER 

Curly top of sugar beet, Severin, California, 1934, NI. 

SONCHUS OLERACEUS 

Aster yellows, Kunkel, N. Y., 1926, NI from C. chinensis and 
back. 

Curly top of sugar beet, Severin, California, 1934, I. 
Spilanthes acmelia 

Aster yellow, Kunkel, N. Y. 1931, NI by G. sexnoiata. 

Stokesia laevis 

Mosaic, Elmer, Iowa, 1924, N. 

Synedrella nodiplora 

Krul or Kroepoek, Tilling, Java, 1934, N. 

Tagetes erecta 

Aster yellows, Kunkel, N. Y. 1926, I from G. chinensis. Prob- 
ably same as celery yellows, white heart, rabbit ear and Rio 
Grande diseases, Severin (California, 1929) reported celery 
yellows, inoculated from celery. 

Rings spot of tobacco. Wingard, Virginia, 1923, I, from N. 
iahacum. 

Kroepoek, Thung, Java, 1932, I. Also on N. tabacum. 
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Curly top of sugar beet, Severin & Freitag, California, 1931, N. 
Delphinium mosaic, Heald, Washington, 1934, I, Dwarfing. 
Celery virus 1, Wellman, Florida, 1934, I, 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
NI from sugar beet by E, tenellus, 

California aster yellows, Severin & Freitag, California, 1934, 
N celeiiy virus, Wellman, Florida, 1935, I. 

Tagetes patula 

Curly top of sugar beet, Freitag & Severin, California, I from 
sugar beet by E. tenellus. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Celery virus 1, Wellman, Florida, 1934, I. 

California aster yellows, Severin & Freitag, California, 1934, I. 

Taraxacum officinalis 

Aster yellows, Kunkel, N. Y. 1926, I from G. chinensis and 
back. 

Taraxacum platicarpum 

Yellows, Pukushi, Japan, 1929. 

Tussidago parfara 

Potato mosaic, van der Meulen, Holland, 1928, I. 

Thelespebma hybridum 

Aster yellows, Kunkel, N. Y. 1931, I from 0. chinensis, 
Thithonia diversipolia 

A virus disease, van der Bijl, South Africa, 1931. 

Tolpis barbata 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 
Tbagopogon ploccoses 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 
Tbagopogon porrifolius 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 

Tbidax trilobata 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata. 

Troximon glaucum 

Aster yellows, Palm, Sweden, 1933. 

Ursinia arthemoides 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 



HOST INDEX OF VIRUS DISEASES OF PLANTS 


337 


Verbesina altemifolia # 

: Eing spot of tobacco, Henderson & Wingard, Virginia, 1931, 
NI by insects. 

Xanthium spinosum 

Curly top of sugar beet, Severin, California, 1934, NI. 
Zacyntha verucosa 

' Aster yellows, Kunkel, N. Y. 1931, by G, sexnotata. 

Zinnia sp. 

Leaf curl of cotton, Mathur, India, 1932. 

Spotted wilt of tomato. England, 1932, I. 

Delphinium stunt. Burnett. Washington, 1931, I. 

Zinnia elegans 

Mosaic, Elmer, Iowa, 1924, N. 

Mosaic, Fukushi, Japan, 1927. 

Eing spot of tobacco, Wingard, Virginia, 1928, I, from V. 
tobacum. 

Aster yellows, Severin, California, 1929, I. May be same as 
white heart, rabbit ear and Eio Grande disease of lettuce. 

Said to attack, Apium repaceum, Plantago major. 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Zinnia multiflora 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata. 

OONVOLVULAOEAB 

Convolvulus arvensis 

Mosaic, Blattny, Cezechoslovakia, 1930. Carried by Aphis sp. 

and larva of Nematus ventriculosus. 

Spotted wilt of tomato, Green, England, 1935. 

Ipomoea batatas 

Mosaic, Ensign, Arkansas, 1919, N. Also reported by Eosen 
who found the disease in 1918, 

Celery virus 1, Wellman, Florida, 1935, I. 

Ipmoea nil 

Mosaic, Cook, Puerto Eico, 1931, N. 

Ipomoea purpurea 

Tobacco ring spot, Wingard, Virginia, 1928, from N. tabacum. 
Celery virus 1, Wellman, Florida, 1935. I. 
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Ipmoea* setosa 

Curly top of sugar beet, Freitag & Severin, California, 1935^, 
from sugar beet by B. tenellus. 

Ipomoea tricolor 

Tobacco mosaic, Grant, "Wisconsin, 1934, I. 

Quamoglit lobata 

Curly top of sugar beet. Freitag & Severin, California, 1933, L 
Quamoglit pennata 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

CBTJCIFEIRAE 

Alyssum compactum procumbens 

Aster yellows, Kiinkel, N. Y., 1926, I from G, cJimensis, 

Armoracia rusticana 

Curly top of sugar beet, Severin, California, 1917, I, by JT. 
tenellus. 

A virus disease by Hoggan & Johnson, Wisconsin, 1935, K 
Barbarea barbarea 

Ring spot of tobacco, Wingard, Virginia, 1928, I from JV”. 
tabacum. 

Brassica sp. 

Virus disease, K. M. Smith, England, 1935, N. 

Brassica alba 

Mosaic, Clayton, Long Island, 1930, N. 

Tobacco Mosaic, Grant, Wisconsin, 1934, N. 

Curly top of sugar beet, Severin, California, 1929, I. 

Brassica arvensis 

Curly top of sugar beet, Severin, California, 1934, NI.. 

Brassica campestris 

Mosaic, Gardner, Indiana, 1921, N. 

Brassica chinensis 

Mosaic, Schultz, U. S., 1921, N. 

Brassica japonica 

Mosaic, Schultz, U. S., 1921, N. 

Brassica napobrassica 

Mosaic, Clayton, Long Island, 1930, N. 
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Brassica napus 

Mosaic, Clayton, Long Island, 1930, N. 

Brassica nigra 

Mosaic, Clayton, Long Island, 1930, N. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, N. 

Brassica nigra acephala 

Virus disease, Tompkins, California, 1934, I. 

Brassica nigra botrytis 

Virus disease, Tompkins, California, 1934, N. 

Brassica nigra capitata 

Curly top of sugar beet, Severin, California, 1929, I. 

Virus disease, Tompkins, California, 1934, I, and Hoggan & 
Johnson, Wisconsin, 1935, N. 

Spotted wilt of tomato, Gardner, Tompkins, & Whipple, Cali- 
fornia, 1935, I, • 

Brassica oleracea acephaua 

Curly top of sugar beet, Severin, California, 1929, I. 

Brassica oleracea botrytis 

Curly top of sugar beet, Severin, California, 1929, I. 

BRxISSica oleracea capitata 

Curly top of sugar beet, Severin, California, 1929, NI. 

Brassica pepinensis 

Mosaic, Schultz, U. S. 1921, N. 

Brassica pe-tsai 

Mosaic, Takimoto, Japan, 1927, N. 

Brassica, rapa 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Mosaic, Schultz, U. S. 1921, I. 

Curly top of sugar beet, Severin, California, 1929. 

Celery virus, 1, Wellman, Florida, 1935, I. 

Capsella bursa-pastoris 

Curly top of sugar beet, Severin, 1929, NI. 

Delphinium mosaic, Heald, Washington, 1934, I. Symptomless 
carrier. 

Delphinum stunt, Burnett, Washington, 1934, I. 
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Cheiranthus sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia, 1935, I. 

Cheirantfius allionh 

Aster yellows, Knnkel, N. Y. 1931, I, by C, sexnotata. 

Hesperis matronalis 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. Unellus, 

Iberis umbellata 

Curly top of sugar beet, Freitag, California, 1933, I, from sugar 
beet by E. tenellus. 

ISATIS TINCTORIA 

Mosaic, Soriano, Argentina, 1932, N. 

Lepidium nitidum 

Curly top of sugar beet, Freitag & Severin, California, 1934, N. 
Lunaria annua 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet and back. 

Malcomia maritima 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 

Mathiola incana 

Curly top of sugar beet, Freitag & Severin, California, 1934, I, 
from sugar beet by E. tenellus. Also with the variety annua. 

Eadicula sylvestris 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata. 

Eaphanum macropoda 

Mosaic, Takimoto, Japan, 1927, N. 

Eaphanum raphanistrum 

Virus diseases, van der Bijl, South Africa, 1931, N. 

Eaphanus sativus 

Mosaic, Kulkarni India, 1924. 

Mosaic, Gardner, Indiana, 1925. 

Curly top of sugar beet, Severiu, California, 1927, NI by E. 

tenellus. 

SiNAPSIS sp. 

Mosaic, Takimoto, Japan, 1927, N. 
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SiNAPSis (Brassica) alba 

Potato mosaic, van der Meulen, Holland, 1928, I. 

SiNAPSIS ARVENSIS 

Mosaic, Gram, Denmark, 1925, N. Also observed the disease on 
related plants. 

Thelypodium lasiophyllum 

Curly top of sugar beet, Severin, California, 1934, N. 

CTJOURBITACEAE 

Benincasa cerifera 

Mosaic, Doolittle & Walker, Wisconsin, 1925. 

Benincasa hispida 

Mosaic (White pickel), dagger, U. S., 1918 I from G. saiiviis 

Bryonopsis laciniessa 

Mosaic, Doolittle & Walker, Wisconsin, 1925, 

Chayote edulis 

Celery virus 1, Wellman, Florida, 1935, I. Symptomless, 
Citrullus vulgaris 

Mosaic, Doolitte, Wisconsin, 1925, I from C. sativus. 

Mosaic (White pickel) dagger, U. S. 1918, I from C. sativus. 
Curly top of sugar beet, Severin, California, 1928, N. 

Ring spot of tobacco, Wingard, Virginia, 1927, I from N, 
tahacum. 

Bettendorf mosaic, Porter, Iowa, 1931. 

Green mottle mosaic (Virus 3,) Ainsworth, England, 1935, I 
from C. sativus. 

Yellow mosaic (virus 4) Ainsworth, England, 1935. 

Celery virus 2, Wellman, Florida, 1934, I. 

CUCUMIS angubia 

Mosaic (white pickel) dagger, U. S. 1918, I. 

Bettendorf mosaic, Porter, Iowa, 1931. Also attacks Chinese 
long, water melon and citron. 

Cucumber mosaic (3 types), dohnson, Kentucky, 1930. 

Mosaic, Doolittle & Walker, 'Wisconsin, 1925, I from C. sativus 
Celery virus 1, Wellman, Florida, 1935, I. 

Green mottle mosaic, (virus 3). Ainsworth, England, 1935, I. 
Yellow mottle mosaic (virus 1), Ainsworth, England, 1935, I. 

CuCUMIS FILIGIFOLIA 

Mosaic, Doolittle, Wisconsin, 1925, I, 
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CUCUMIS GROSSULARIAE FORMIS 

Mosaic Doolittle, Wisconsin, 1925. I. . 

CuCUMIS MADERSPATANUS 

Green mottle mosaic (virus 3), Ainsworth, England, 1935, I, 
from G. sativus. 

Yellow mottle mosaic, (virus 1), Ainsworth, England, 1935, I 
from G. sativus. 

CUCUMIS MELO 

Chlorosis, Clinton, Connecticut, 1908, N. Also on squash and 
muskmelon. 

Mosaic (white piekel). dagger, U. S. 1918, I from C. sativus. 

Mosaic, Doolittle, U. S. 1925, NI from G. sativus. Also on 
varieties dudain, fexuosus & utilissima. 

Mosaic, Fukushi, Japan, 1928. On var. conomon, Hori, Japan, 
1922. 

Celery virus 1, Wellman, Florida, 1934, N. 

Green mottle mosaic (virus 3) Ainsworth, England, 1935, I. 

Yellow mosaic (virus 4), Ainsworth, England, 1935, I. 

Yellow mosaic (virus 1) Wellman, Florida, 1935, I. 

CuCUMIS MELO CANTALUPENSIS 

Curly top of sugar beet, Severin, California, 1927, N. 

Eing spot of tobacco, Wingard, Virginia, 1928, NI from N. 
tabacum and back. 

CuCUMIS MELO INDODORUS 

Curly top of sugar beet, Severin & Henderson, California, 
1928, N. 

CuCUMIS MELO RETICULATUS 

Curly top of sugar beet, Severin & Henderson, California, 1928, 

NI. 

CuCUMIS METALLIFERUS 

Mosaic, Doolittle, XJ. S. 1925, N. 

CUGUMIS MOSCHATA 

Mosaic, Doolittle & Walker, Wisconsin, 1925, from G. sativus. 

OuOUMIS ODORATISSIMUS 

Mosaic Doolittle & Walker, Wisconsin, 1925, I from C. sativus. 

CuCUMIS SATIVUS 

First record by Selby in Ohio in 1902. Many later records 
which may or may not be same, Walker (1925) reported 
inoculation from PJiysalis sublahrata & P. heteropTiyTla ; 
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Elmer (1925) from P, vulgaris^ Apium graveolens and 
Euphorbia perslii; Doolitle & Walker (1925) from Gapiscum 
annuum and Amaranthus retroflexus; and Walker (1925) 
from Phytolacca decandra. 

White pickel, Clinton, Connecticut, 1915, N. 

Mosaic (on leaves only) dagger, U. S. 1917, N. 

Eing spot of tobacco, Wingard, Yirginia, 1928, I from N. 
tabacum and back. 

Mosaic, Hori, Japan, 1912. 

Curly top of sugar beet. Severin, California, 1928, NI. 

Cucumber mosaic, Johnson, Kentucky, 1930, NI from N. tahacum, 
(7. sativusj Asclepias syrica, Eeports three distinct strains 
of cucumber virus. 

Bettendorf mosaic, Porter, Iowa, 1930, I. 

Healthy tobacco mosaic, Johnson, Kentucky, 1930. 

Mild tomato mosaic (a single virus or combination of tomato and 
tobacco mosaic viruses.), Ainsworth England, 1933, I. 

Delphinium virus, Heald, Washington, 1934, I. 

Delphinium stunt, Burnett, Washington, 1934, L 

Green mottle mosaic (virus 3) Ainsworth, England, 1935. NI 

Yellow mosaic (virus 4), Ainsworth, England, 1935, NI, from 
0. sativus and N. tabacum. 

Yellow mottle mosaic (virus 1). Ainsworth, England 1935, NI 
from C. sativus to N. tabacum. 

Celery virus, Wellman, Florida, 1935. I. 

dUCURBITA Sp. 

Curly top of sugar beet, McKay & Dykstra, Oregon, 1927, I by 
E. tenellus. 

Cucurbit A maxima 

Mosaic or white pickel, dagger, U. S. 1918, I from G. sativus. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, N. 

Celerly virus 1. Wellman, Florida, 1935, I. 

CUCURBITA MOSCHATA 

Mosaic or white picked, dagger, U. S. 1918, I from C. sativus. 

Mosaic, Elmer, Iowa, 1924, I. Lycopersicon esculentum and N. 
tabacum. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Eing spot of tobacco, Wingard, Virginia, 1928 from N. tabacum. 

Mosaic, Fukushi, Japan, 1928 and Nakata et al, Korea, 1928. 
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CUCUBBITA PEPO 

Mosaic or wliite piekel, Jagger, U. S. 1918, I I'roin C. sativus. 

Mosaic, Doolittle, U. S., 1925, N. By inociTlation from W. 
tahacum by Elmer, 1925. 

Cnrly top of sugar beet, Freitag & Severin. California, 1925, 
NI from sugar beet. By E. tenellus. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from V. 

tahacum. 

Yellow mottle mosaic, (virus 1). Ainsworth, England, 1935, I 
from C. sativus. 

Celery virus 1, Wellman, Florida, 1935, I. 

OXJCURBITA PEPO'var. CONDENSA 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 

tahacum. 

Celerly virus L. Wellman, Florida, 1935, I. 

ClJGURBITA PEPO var. OVIPERA 

Eing spot of tobacco Wingard, Virginia, 1928, I from N. 

tahacum. 

ECBALLIUM ELETxVRIUM 

Mosaic, Doolittle. Wisconsin, 1925, N. 

Lagenaria leucantha 

Mosaic, Doolittle, & Walker, Wisconsin, 1925, I from C. sativus. 

Eing Spot, Wingard, Virginia, 1928, I from N. tahacum. 

Curly top of sugar beet, Freitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

Lagenarlv vulgaris 

Mosaic or white piekel, dagger, U. S. 1918, I from G. sativus. 

LAGENiVRIA VULGARIS, var. ELEVATA 

Mosaic, Hori, Japan, 1922. 

Luppa sp. 

Mosaic or white piekel, dagger, U. S. 1918, I from G. sativus. 

Luppa acutangulis 

Mosaic, Doolittle, U. S. 1925, N. By inoculation from C. sativus- 
by Doolittle and Walker, Wisconsin, 1925. 

Luppa cvlindrica 

Mosaic, by inoculation from C. sativus, by Doolittle & Walker,. 
Wisconsin, 1925. 
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lling spot of tobacco, Wingard, Virginia, 1928, I from V. 
talacum. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar best by F. tenellus, 

Melothia sgabra 

Mosaic or white pickel, Jagger, U. S. 1918, I from G. sativus. 
Micrampelis lobata 

Mosaic, Doolittle, Wisconsin, 1925, U. S., N. 

Momordica balsamina 

Mosaic or white pickel, Jagger, U. S. 1918, I from G, sativics^ 
Momordica charantia 

Mosaic, Doolittle, & Walker, Wisconsin, 1925, 1 from C. sativus^ 
Momordica involuerata 

Mosaic, Doolittle & Walker, Wisconsin, 1925, I from C, 8aUvu$. 
SiCYOS ANGULATUS 

Mosaic, Doolittle & Walker, Wisconsin, 1925, I from C. sativm. 
Trighosanthes sp. 

Bettendorf mosaic. Porter, Iowa, 1930, N. 

Trighosanthes anguina 

Mosaic, Doolittle, Wisconsin, 1925, N. 

Curly top of sugar beet, Freitag & Severin, California, 1933. 
I from sugar beet by E, tenellus, 

Trighosanthes cucxjmeroides 
Mosaic, Kasai, Japan, 1924. 

DATISCACEAB 

Datisga cannabina 

Aster yellows, Kunkel, N. Y. 1931, I by 0, sexnotata, 

BIPSACACEAE 

SCABIOSA sp. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

SCABIOSA ATROPURPUREA 

Aster yellows, Kunkel, N. Y. 1926, I. 

Eing spot of tobacco, Wingard, Virginia, 1929, I from N. 
tabacum. 

Curly top of sugar beet, Severin & Freitag, California, 1933, N, 
Celery virus 1, Wellman, Florida, 1935, I. 
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ERICACEAE 

Ehododendron sp. 

Mosaic Pape, Germany, 1931. 

Vaocinium macrocarpon 

False blossom of cranberry, Shear, Wisconsin, 1907, N. Cause 
not known for many years. 

EUPHORBIACBAE 

Adenoropium gossypifolium 

Mosaic, Cook, Puerto Eico, N. 

Euphorbia helioscopia 

Mosaic & Yellows, Verplancke, Belgium, 1932, N. 

Euphorbia marginata 

Curly top of sugar beet, Freitag & Severin, California, 1933. 
I, from sugar beet by E. tenellus. 

Euphorbia peplus 

Curly top of sugar beet, Severin, California, 1934, I. 

Euphorbia pulchenima 

Leaf curl, Pape, Germany, 1934. 

Manihot sp. 

- Mosaic, McKinney, West Coast Africa, 1929, N. 

Mosaic, Dade, Gold Coast, 1926, N. 

A second mosaic, Kufferath & Ghesquire, Belgian Congo, 1932. 
N. 

Manihot dulcis 

Mosaic, Joly, Northern Africa, 1931, N. 

Manihot glaziovu 

Mosaic, Deighton, Sudan, 1929, N. 

A second mosaic, Kufferath and Ghesquire, Belgian Congo, 1932, 

N. 

Manihot ultissima 

Mosaic, Joly, Africa, 1931, N. 

Mercuriales, annua 

Mosaic, Verplancke, Belgium, 1932. I. 

Ricinus communis 

Ring spot of tobacco, Wingard, Virginia, 1928, I from V. 
tabacum. 
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GEEANACEAE 

Ebodium botrys 

Curly top of sugar beet, Severin, California 1934, NI. 

Ebodium cicutabium 

Curly top of sugar beet, Carsner, California, 1919, I from sugar 
beet. 

Ebodium macrophyllum 

Curly top of sugar beet^ Severin, California, 1934, N. 

Ebodium moschatuni 

Curly top of sugar beet, Carsner, California, 1919, 1, from sugar 
beet. 

Geranium sp. 

Crinkle mosaic, Pape, Germany, 1932. 

Geranium carolinianum 

Celery virus 1, Wellman, Florida, 1935, I by A. gossypii 
Impatiens balsamina 

Mosaic, Ocfeniia, Philippine Islands, 1924, N. 

Oxalis corniculata 

Curly top of sugar beet, Severin, California, 1934, I. 

Oxalis corniculata atropurpurea 

Curly top of sugar beet, Severin, California, 1934, I. 

Pelargonium sp. 

Leaf curl, Pulmek, Germany, 1917, N. 

Aucuba mosaic, Blattny, Czechoslovakia, 1933, N. 

Interveinal chlorosis, Blattny, Czechoslovakia, 1933, N. 

Pelargonium hortorum 

Curly top of sugar beet, Severin & Preitag, California, 1933, 
NI from sugar beet by E. tenellus. 

Celery virus 1, Wellman, Florida, 1935, I. 

Pelargonium zonale 

Leaf curl, Pape, Germany, 1927, N. 

Mosaic, Verplancke, Belgium, 1932. 

GESNEBIACEAE 

DiDYMOCARPUS HORSFIELDn, 

Gloxinia sp. 

Aster yeUows, Kunkel, N. T. 1926, I by 0. sexnotata. 



348 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


Gloxinia speciosa 

Spotted wilt of tomato. Green, England, 1935. 

LeCHERIA ROSEA 

Virus, Deigliton, Sudan, 1932, I. 

GRAMINBAE 

Aghyrodes aureum 

Mosaic Elmer, Iowa, 1925, I from S. officinarum. 

Alopecuus fulvus 

Dwarf of rice, PukusH, Japan, 1933, I by NepJwtefUx apicalis 
var cincticeps. 

Andropogon sorghum-sudansis 
Mosaic, Kunkel, Hawaii, 1924. 

Andropogon virgatus 

Mosaic, Kunkel, Hawaii, 1924. 

Avena sativa 

Dwarf of rice, FukusM, Japan, 1933, I by N. apicalis var. 
cincticeps. 

Brachiaria platyphylla 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I from 
Saccliarum officinarum, 

Chaetochloa lutescens 

Sugar-cane mosaic, Brandes, 1919, N. Inoculation by Brandes 
& Kapphak in 1923. 

Chaetochloa magna 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I from 8, 
officinarum. 

Chaetochloa vertigillata 

Sugar-cane mosaic, Kunkel, Hawaii, 1924, N. 

Coix lachryma-jobi 

Mosaic, Brandes, Papua. 

Clorotie streak, Martin, Hawaii, 1933, N. 

Cymbopogon citratus 

Streak, Storey & MeClean, South Africa, 1930, N. 

Dactiloctenium alegyptiaceum 

Streak, Storey & McClean, South Africa, 1930, N. 
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Digitaria horizontalis 

Mosaic, Storey, South Africa, 1924, NI, Storey, in a letter to 
the compiler says that this host is probably the same as the 
American SyntJierisma sanguinalis. 

Streak, Storey, South Africa, 1924. NI, 

DiGITARIA SMUTSn 

Streak, Storey, South Africa, 1924, N. 

Digitaria eriantha 

Streak, Storey, South Africa, 1924, N. 

Digitaria marginata 

Streak, Storey, South Africa, 1924, N. 

Digitaria ternata 

Streak, Storey, South Africa, 1924, N. 

Diplachne eleusine 

Streak, Storey, & McClean, South Africa, 1930, N. 
Echinochloa colona 

Sugar-cane mosaic, Chardon & Veve, Puerto Rico, 1923, I. 
Echinochloa crus galli 

Sugar-cane mosaic. Brandes & Kapphak, 1923 by inoculation 
from 8. officinarum, 

Echinochloa crus galli edulis 

Dwarf of rice, Shiro, Sangoku & Shiratama, Japan, 1930,1 by N. 
apicalis var cincticeps. 

Eleusine indica 

Sugar-cane mosaic, Chardon & Veve, Puerto Rico, 1931, I by 
Aphis maidis. 

Streak, Storey, South Africa, 1925, NI, Mild form. 

Eragrosti aspera 

Streak, Storey, South Africa, 1925, N. 

Eragrosti ciliaris 

Mosaic, Storey, South Africa, 1924. 

Streak, Storey, South Africa, 1924. 

Eragrostis vallida 

Streak, Storey, South Africa, 1928, N. 

Euchlaena mexicana 

Celery virus 1, "Wellman, Florida, 1934, I. 
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G-ynerium sagitatum 

Sugar-cane mosaic. Abbott, Peru, 1930, N. Also occurs in, 
Puerto Kico. 

Holcus halepensis 

Mosaic, Kunkel, Hawaii, 1924. 

Holcus sorghum 

Sugar-cane mosaic. Brandes & Kapphak, XJ. S. 1923, I. 

Celerly virus 1, Wellman, Florida, 1934. I. 

Hordeum sativum 

Mosaic, McKinney, TJ. S. 1930, I from Wkeat. 

Hordeum sativum vars. hexastichon coelesti & vulgare 
Dwarf, Shikoku, Japan, 1916, N and Marumi in 1933. 

Oryza sativa 

Stripe, Hnoshu & Shikoku, Japan, 1917. 

Dwarf, Takada, Japan, 1895, N. Known for many years. Said 
to be first virus disease in which transmission by insects was 
recognized. 

Panicum barbinode 

Mosaic, Stahl, Cuba, 1927, N. 

Panicum dichotomiflorum 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I from 
8. officinarum. 

Panicum longijubatum 

Sugar-cane mosaic, Storey, South Africa, 1924, N. 

Panicum miliaceum 

Dwarf of rice, Wase, Japan, 1930, I, by N. apicalis var, cme- 
ticeps. 

Paspalum boscianum 

Sugar-cane mosaic, Brandes & Kapphak, U. S., 1923, I. 
Paspalum fimbriatum 

Sugar-cane mosaic. Walker & Stahl, Cuba, 1926. 

PASPilLUM SCROBIGULATUM 

Streak, Storey, South Africa, 1924, N. 

Paspalum virgatum 

Sugar-cane mosaic. Walker & Stahl, Cuba, 1926. 
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Pennisetum glaucum (-P. typhoideum) 

Sugar-cane mosaic. Inoculation from S. officinarum by Brandes 
& Kapphak, 1923. 

POA PRATENSIS 

D-warf of rice, Fukushi, Japan, 1933, I by N, apicalis var. 
cincticeps. 

Rottboellia exaltata 

Streak, Storey & McOlean, South. Africa, 1930, N. 

Sacgharum narenga 

Sugar-cane mosaic, Brandes & Kapphak, U. S. 1923, I. 

Saocharum officinarum 

Sereh, ? Java, 1882, N. 

Sugar-cane, van Musschenbrok, Java, 1890, N. Reported in 
1892 by Wilbrink and Ledeboer as gelestrepenzikte (-gold 
stripe). Inoculation from Achy r odes aureum by Elmer in 
1925. 

Fiji, Lyon, Fiji, 1910, N. Known for many year before reported. 

Dwarf, Bell, Australia, 1932, N. Observed first in 1930. 

Streak, Storey, 1924, NI. This disease attacks Dba cane which 
is very resistant to mosaic. First reported by Puller (1901) 
who believed it to be due to a soil condition. Wuthrich 
described this disease as ^^yellow stripe^' (1920), but it was 
not recognized as a virus disease and distinct from mosaic 
until 1924. 

4th disease, Wilbrink, Java, 1929, N was later reported by 
Martin of Hawaii as ‘^chlorotic streak.” 

Cuban streak, Priode, Cuba, 1933. 

Secale cereale 

Mosaic, McKinney, U. S. 1930, I from wheat. 

Dwarf of rice, Fukushi, Japan, 1933, I by A. apicalis var. 
cincticeps. 

Celery virus 1, Wellman, Florida, 1934, I. 

Setaria sulcata 

Sugar-cane mosaic, Storey, South Africa, 1929, NI. 

Setaria verticillata 

Streak, Storey McClean, South Africa, 1930. 

Sorghum sp. 

Stripe of corn, Briton Jones, Trinidad, 1933, NI. Same as on 


corn. 
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Sorghum arundinaceum 

Transvaal mosaic, Storey, South Africa, 1929, NI. This diseases 
does not attack sugar-cane. The vector is A. maidis. 

Streak, Storey & MeClean, South Africa, 1930, N. 

Sugar-cane mosaic, Storey, South Africa, 1929, N. 

Syntherisma puriens 

Mosaic, Kunkel, Hawaii, 1934. 

Syntherisma sanguinalis 

Sugar-cane mosaic, Chardon & Veve, Puerto Eieo, 1923. 
Syntherisma verticillaris 

Sugar-cane mosaic, Chardon & Veve, Puerto Kico, 1923. 
Tragus racemosus 

Streak, Storey, & MeClean, South Africa, 1930, N. 

Trdpsacum laxum 

Sugar-cane mosaic, Kunkel, Plawaii, 1924. 

Triticum aestivum 

Mosaic, Lyman, Illinois, 1919, N. This is the first record. It 
was supposed to be ‘Hake aU^’ but was proved to be a virus 
diseases about 1923. 

Celery virus 1, "Wellman, Florida, 1934, 1. 

Triticum compagtum, T. dicoccum, T. durum, T. monogoccum, T. 
polonioum, T. spelta, T. turgidum and T. vulgare. 

Mosaic, McKinney, U. S. 1930, I from T, rmtivum. 

Triticum satwum var. vulgare 
Dwarf, Shikoku, Japan, 1916. 

Triticum vulgare 

Dwarf of rice, Harukomu, Japan, 1934, I by N. apicalis var. 
cmcficeps. 

Urochloa helopus 

Sugar-cane mosaic, Storey, South Africa, 1924. 

Streak, Storey, South Africa, 1924, N. 

Zea mays 

Mosaic, Lyon, Hawaii, 1914, N. Proved to be same as sugar- 
cane mosaic, Kunkel (1927) reported mosaic of corn in Hawaii 
different from mosaic of sugar-cane and from mosaic of corn 
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In Southern U. S. He found that Peregrinus maidis from 
North Carolina could not transmit sugar-cane mosaic to corn 
in the IT. S. but that P, maidis of Hawaii did transmit the 
disease. Braudes (1920) reported a mosaic of corn from 
Puerto Eico which was observed first in 1919. It was trans- 
mitted by A, maidis. Eosen collected mosaic of corn in 
Arkansas in 1921. Elmer (1925) reported inoculation from 
8. officinarum. 

Streak, Storey, South Africa, 1924, I by G. mbila. 

Stripe, Stahl, Cuba, 1927, N. 

Celery mosaic 1, Wellman, Florida, 1934, I. 

ZOYSIA JAPONICA 

Stripe, Kuribayashi, Japan 1931, N. 

HYDRANO-EAB 

Hydrangea paniculata var, grandiflora 

Chlorosis, Clinton, Connecticut, 1919, N. 

HYDROPHYIiIiACEAE 

Nemophila sp. 

Aster yellows, Kunkel, N. Y. 1926, I from C. cMnensis and 
back. 

Nemophila maculata 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Phaoelia campanularia 

Aster yellows, Kunkel, N. Y. 1931, I by G, sexnotata. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Phaoelia congesta 

Aster yellows, Kunkel, N. Y. 1931, I by G. sexnotata, 

Phaoelia grandiflora 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 

Phaoelia parryi 

Tobacco mosaic. Grant, Wisconsin, 1934, I. 
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Phaoelia ramosissima 

Curly top of sugar beet, Severin, California, 1934, N. 

Phaoelia tenagetifolia 

Tobacco mosaic, Grant, ‘Wisconsin, 1934, I. 

Celery virus 1, Wellman, Florida, 1934, I. 

Phaoelia viscida 

Aster yellows, Kunkel, K Y. 1931, by C. sexnotata. 
Phaoelia whitlavia 

Aster yellows, Kunkel, K Y. 1931, I by 0. sexnotata. 
Tobacco mosaic, Grant, Wisconsin, 1934, L 
Celery virus, 1, Wellman, Florida, 1934, I. 

IBIDAOBAE 

Crocus vernus 

Mosaic, Fukushi, Japan, 1931, N. 

Gladiolus sp 

Mosaic & dwarf, Dosdall, Minnesota, 1928, I. Observed first 
1925. 

Gladiolus grandavensis 

Mosaic, FukusH, Japan, 1931, I. 

Iris hispaniga 

Mosaic, Atanasoff, Bulgaria, 1928. 

Iris pumila 

Mosaic, Fukushi, Japan, 1931, N. 

Iris tectorum 

Mosaic, Fukushi, Japan, 1931, N. 

Nerine sariensis 

Mosaic, Atanasoff, Bulgaria, 1928. 


LABIATAE 

Agastache sgrophulariaefolia 

Mosaic, Gardner, Indiana, 1923, N. 

Brunella (Prunella) vulgaris 
Mosaic, Liro, Finland, 1930, N. 
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DBACOCEPHALUM RXrsrSCHIANA 

Aster yellows, Kunkel, N. Y. 1931, I. 

GIjECHOMA hebedraca 

Mosaic, Verplancke, Belgiran, 1932, I. 

Lamium maculatum 

Mosaic, Verplancke, Belgium, 1932, I. 

Lavender sp. 

Aster yellows, Kunkel, N. Y. 1926. I from 0. chinmsis. 

Leonubus cabdiaca 

Mosaic, Gardner, Indiana, 1923, I. 

Mabeubium vulgare 

Delphinum mosaic, Heald, Washington, 1934, I. Dwarfing. 
Delphinium stunt, Burnett, Washington, 1934, I. 

Mentha aquatica 

Mosaic, Verplancke, Belgium, 1932, I. 

Nepeta cataela 

Mosaic, Elmer, Iowa, 1922, N. Muncie (1922) I from cucurbit 
mosaic. 

Physostegia vibginioa 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Prunella. See Bbunella 
Salvta sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia 1934, I. 

Salvia splendens 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Curly top of sugar beet, Ereitag & Severin, California, 1933, I^ 
from sugar beet by E. tenellus. 

Satubela hortensis 

Aster yellows, Kunkel, N. Y. 1926, I from G. Chinensis. 

Stachys sylvatica 

Mosaic, Verplancke, Belgium, 1932, I. 
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LAUBACEAE 


Persea persea 

Mosaic, No data. 

Sun blotch, Parker & Horne, California, 1930, N. Fawcett ( 1930 ) 
reported having seen this disease in Palestine on trees said 
to have come from California. 


LEGMINOSACEAE 

Anthyllis vulneraria 

Mosaic, Merkel, Germany, 1929, N. 

Arachis hypogea 

Mosaic, MeClintoek, Virginia, 1917, N. 

Eosette, Storey & Bottomley, South Africa, 1928, I. In 1926 
an anoymons writer expressed the opinion that this was the 
same as East African "'Kranzel-Krankheit^’ of Zimmormann 
(19074913) and the Java ''Krulziekte” of Eiitgers (1913). 
It may be the same as bunching’’ and ^'clumping” of West 
Africa and India. It may be the same as rosette reported 
by Bunting (1917) in West Africa. Hayes (1932) reported 
three types. Sndaranaman (1928) reported a rosette from 
India similar to that of South Africa. Troehain (1931) 
reported 'deprosy” from Senegal which appears to be the 
same as rosette. 

Canavalia gladiata 

Mosaic, Nelson, Michigan, 1933. 

ClOER ARIETUM 

Curly top of sugar beet, Severin & Henderson, California, 1928. 
I from sugar beet. 

Crotalaria juncea 

Mosaic, Fuknshi, Japan, 1927, N. 

Crotalaria striata 

Mosaic, Cook, Puerto Eico, 1931, N. 

Dolichus biflorus 

Mosaic, Uppal, India, 1931, N. 

Dolichos lablab 

Mosaic, Uppal, India, 1931, N. 
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Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
talacum. 

Glycine soja 

Mosaic, Puknshi, Japan, 1929, N. 

Laburnum sp. 

Clilorosis, Baiir, Germany, 1907, N. 

Laburnum vulgare aureus 

Chlorosis, Baur, Germany, 1907, N. 

Laburnum vulgare chrysophyllum 
Chlorosis, Banr, Germany, 1907, N. 

Lotus americanus 

Curly top of sugar beet, Severin & Henderson, California, 
1928, N. 

Lotus strigosus 

Curly top of sugar beet, Severin, California, 1934, N. 

Lupinus sp. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 
Sore-shin, Neill, New Zealand, 1934, N. 

Lupinus albus 

Mosaic, Soriano, Argentina, 1932, N. 

Luiunus angustipolius 

Sore shin, Neill, New Zealand, 1934, N. 

Lupinus pilosus 

Mosaic, Soriano, Argentina, 1932, N. 

Malconia maritima 

Spotted wilt, K. M. Smith, England, 1932, I. 

Medicago arabica 

Mosaic, Elliott, Arkansas, 1921, I. 

Medicago hispida 

Curly top of sugar beet, Carsner, California, 1919, N. 

Medicago lupulina 

Mosaic, Dickson, Canada, 1922, I from T, pratense. 
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Medicago sativa 

Mosaic, Weinier, California, 1931, NI. Had been reported previ- 
ously but not proved to be a virus. 

Curly top of sugar beet, Severin, California, 1928, I by E. 
tenellus, 

Melilotus, sp. 

McLarty, Canada (1920) (suspected). Giissow reports seeing 
the disease in 1912 and Elliott as seeing it in 1917. 

Melilotus alba 

Mosaic, Dickson, Canada, 1922, I from T, pratense. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Melilotus indica 

Curly top of sugar beet, Carsner, California, 1919, I from sugar 
beet. 

Melilotus officinalis 

Mosaic, Dickson, Canada, 1922, from T, pratense. 

Ring spot of tobacco, Wingard, Virginia, 1928, NI from N. 
tahaoum. 

Nasturtium officinale 

Mosaic, Pinkhof, Ozecboslovakia, 1930. 

Pachyrhisus angulatus 

Mosaic, Fajardo & Maranon, Philippine Islands, 1932, N. 
Pachyrhisus erosus 

Mosaic, Fajardo & Maranon, Philippine Islands, 1932, I. 

Phaseolus aconitifolius 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus cutifolius var. latifolius 
Mosaic, Nelson, Michigan, 1932. 

Phaseolus angularis 

Mosaic, Matsumoto, Japan, 1922, N. (Nelson, Michigan, 1932)). 

Phaseolus aureus 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus caloaeatus 

Mosaic, Nelson, Michigan, 1932. 
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JPhaseolus coccineus 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus limensis 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus lunatus 

Mosaic, Nelson, Michigan, 1932. 

Curly top of sugar beet, Severin. California, 1928, N. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Phaseolus mungo 

Mosaic, Nelson, Michigan, 1932. 

Phaseolus vulgakis 

Mosaic, N. Y., 1914. N by Stewart & Reddick, 1917, by Mc- 
Clintock, Virginia, 1917. Transmitted from Melilotus alba, 
M officinalis, Trifolium repens and T. Hybridum to bean in 
1933. Transmitted from Medicago sativum, Pisum sativum 
and Lathyrus odoratus by Zaumeyer & Wade. Clinton re- 
ported a chlorosis in 1908. Pierce (1934) successfully inocu- 
lated with bean virus 1, yellow or bean virus 2 and alfalfa 
virus 2. ^ 

Tobacco mosaic. Price, New York, 1931, I from N. tabacum. In 
1934 he reported transmission to many varieties. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Curly top of sugar beet, Carsner, California, 1926, N. Trans- 
mitted by inoculation by Severin & Henderson, in 1928. 

Ring spot of tobacco, Wingard, Virginia, 1926, I. from N. 
tabacum. 

Mosaic, McClintock, Virginia, 1917, I from A. hypogea. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Phaseolus vulgaris humilis 

Mosaic, Nelson, Michigan, 1929. 

Pisum sativum 

Streak, Linford, Hawaii, 1931. Appears to be same as pineapple 
yellow spot and disease of Emilia sagittata. 

PSORALES LITUMINOSA 

Mosaic, McKinney, Canary Islands, 1928, N. 
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SOJA MAX 

Mosaic, Clinton, Connecticut, 1915, N. Transmitted from Cucur- 
hita moschataj Solanum melongena and Vigna sinensis^ by 
Elmer, 1922. 

Stizolobium deeringianum 

Mosaic, Gardner, Indiana, 1923, N. 

Strophastyles belvala 

Mosaic, Gardner, Indiana, 1923, N. 

Trifolium arvensis 

Vims disease. Gardner, Indiana, 1927, N. 

Tripolium hybridum 

Curly top of sugar beet, Severin & Henderson, California^ 
1928, I. 

Mosaic, Kawai, Japan, 1931. 

Trifolium incarnatum 

Mosaic, Canada, 1922, I from T. praiense. 

Curly top of sugar beet, Severin & Henderson, California, 
1928, I. 

Trifolium pratense 

Mosaic, Elliott, Arkansas, 1921, N. 

Curly top of sugar beet. Severin & Henderson, California, L 
Yellow ring spot, Jolmson, Kentucky, 1933, N. Probably same 
as yellow ring spot of tobacco. 

Tripolium pratense perenne 

Curly top of sugar beet, Severin & Henderson, California^ 
1928, L 

Tripolium repens 

Curly top of sugar beet, Severin, California, 1928, I. 

Tripolium resupinatum 

Virus disease, Gardner, Indiana, 1927, N. 

Tripolium subterraneum 

Virus disease, Gardner, Indiana, 1927, N. 

ViCIA ATROPURPUREA 

Curly top of sugar beet, Severin, California, 1928, NI. 

ViCIA PABA 

Mosaic, Nelson, MieMgan, 1932. 
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Curly top of sugar beet, Severin & Henderson, California, 

1928, NI. ' 

Spotted wilt of tomato. Green, England, 1935. 

Celery virus 1, Wellman, Florida, 1934, I. 

ViCIA SATIVA 

Curly top of sugar beet, Severin & Henderson, California, 

1928, NI. 

ViCIA VILLOSA 

Curly top of sugar beet, Severin & Henderson, California, 

1928, NI. 

ViGNA CATJANG 

Mosaic, Elmer, Iowa, 1922, I. from Solanum sp. 

ViGNA SESQUIPEDiVLIS 

Mosaic, Gardner, Indiana, 1925. 

ViGNA SINENSIS 

Mosaic, Elmer, Iowa, 1924, I Prom C. sativus, Soja max & 
Solanum mdongena, (Matsumoto, Japan, 1922). 

Ring spot of tobacco, Wingard, Vii-ginia, 1928, I from N. 
tahacum and back. 

Curly top of sugar beet, Severin & Henderson, California, 
1927, NI. 

IrllrlACBAE 

Allium sp. 

Yellow dwarf, Melhus, Iowa, 1927. This disease is recorded in 
the earlier literature and is probably the same as reported by 
Clinton of Connecticut (1906) as brittle. 

Allium cepa 

Mosaic, Hori, Japan, 1929, N. 

Yellowing or Rotzkrankheit, Muller, Germany, 1930, N. 

Virus disease, Blattny, Czechoslovakia, 1931. 

Celery virus 1, Wellman, Florida, 1935, I. 

Allium pistulosum 

Mosaic, Tochinai & Pukushi, Japan, 1931, N. 

Allium mol^ 

Mosaic; Atanasoffi, Bulgaria, 1928, 

Allium nbopolitanum 

Mosaic, Atanasoff, Bulgaria, 1928.' 
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Allium sativum 

Virus disease, Blattny, Czechoslovakia, 1930. Causes a dwarfing 
and yellowing. 

CONVALLARIA MAJALIS 

Mosaic, Blattny, Czechoslovakia, 1929, N. 

Fbitillaria camtschatensis. 

Fukushi, Japan, 1929. N. 

Hyacinthus sp. 

Appears to have been found in U. S. as early as 1919,. The 
compiler did not find any definite data. 

Hyacinthus orientalis 

Mosaic, Tochinai & Fukushi, Japan, 1931, N. 

Lilium aurantium 

Mosaic, Woods, U. S. 1897, N. Cause not known at that time 
but Gutterman reported mosaic in 1918, Woods reported 
Bermuda lily disease on L. harrisH, L. auraiium, L. candidum, 
all of which were probably the disease now known as mosaic. 
This disease is supposed to have come from Japan but the 
first report from that country was by Fukushi, 1929. 

Crooked neck, Ogilvie, 1930, N. May be same as mosaic. 

Celery virus, 1, Wellman, Florida, 1935, I. 

Lilium croceum 

Mosaic, Cotton, England, 1933, N. Mild form. 

Lilium oauricum 

Mosaic, Fukushi, Japan, 1930, N. 

Lilium pormosum 

Mosaic, Ogilvie, 1928, N. He believes that the disease appeared 
in Bermuda about 1893. 

Lilium giganteum 

Yellow flat, Stout, England, 1930, N. 

Lilium harrish (-L. longiplorum) 

Mosaic. The first record of this disease on any of these lilies 
appears to have been by Stewart of New York, in 1896. 

Lilium humbolth 

Mosaic, Cotton, England, 1933, N. Mild form. 
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Lilium longiplorum 

Mosaic, Ogilvie, England, 1927. He said this disease occurred 
on L. gigantum, L. formosum, L. harrisii and on the follow- 
ing varieties of L. longiflorum, vis. tapesum, insulare and 
eximium. Reported from Japan by Pnkushi in 1929. 

Yellow flat, Ogilvie, Bermuda, 1928, N. 

Stunt, Pape, Germany, 1934, N. 

Celery virus 1, Wellman, Florida, 1935, I. 

Lilium maculatum 

Mosaic, Fuknshi, Japan, 1931, N. 

Lilium makinoi 

Mosaic, Kawai, Japan, 1931, N. 

Lilium maximowiczii 

Mosaic, Fuknshi, Japan, 1929, N. 

Lilium martagon 

Dwarfing, Blattny, Czechoslovakia, 1930, N. 

Lilium philippinense var, pormosanum 

Mosaic, Fuknshi, & Kawai, Japan, 1932, N. 

Lilium platyphyllum 

Mosaic, Fuknshi, Japan, 1931, N. 

Lililm speciosum var. tametomo 
Mosaic, Fuknshi, Japan, 1931, N. 

Lilium superbum 

Mosaic, Gutterman, N. Y. 1930, N. 

Lilium tigrinum 

Mosaic, Pnkushi, Japan, 1929, N. 

Muscari botryoides 

Atanasoff, Bulgaria, 1928. 

Mosaic, Pnkushi, Japan, 1931. 

Muscari comosum & M. c. compactum 
Mosaic, Atanasoffi, Bulgaria, 1928. 

Tulipa sp. 

Mosaic or breaking. The fiirst definite record of this disease 
appears to be that of Carolus Clusius (Charles de TEcluse or V 
Escluse) in 1576. There are many later records. 
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Full breaking, self breaking and clotting, McKenny. Hughes, 
England, 1934. Full breaking is the result of two viruses. 

TuLIPA GESNERIANA ' 

Mosaic, known throughout Japan. 

LIMNANTHACEAE 

LiMNANTHES DOUGLASn 

Aster yeUows, Hunkel, N. Y. 1931, I by C. sexnotata. 
LINACEAE 

Linum usitatissimum 

Curly top of sugar beet, Severin, California, 1929, I. 
LOASACEAE 

Blumenbachia hieronymi 

Aster yellows, Kunkel, N. Y. 1931, I by E. tenellus. 

Cajophora lateritia 

Aster yellows, Kunkel, N. Y. 1931, I by E. tenellus. 
LOBELIAOEAE 

Lobelia cardinalis 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Lobelia erinus 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 


LYTHBACEAE 

Lagerstroemia sp. 

Eosette, Brooks, Gambia,, 1933, N. May be same as on A. 
hypogea. 

MALVACEAE 

Althaea opfustalis 


Yariegations, Lindemuth, Germany, 1902. Same as on Ahutilon. 
Infectious chlorosis, Hertsch, Germany, 1927. 


Althaea rosea 

Cotton leaf curl, Kirkpatrick, Sudan, 1931. 

Yariegations, Lindemuth, Germany, 1902. Same as on Abutilon. 
Leaf curl, Mason & Lambert, Sudan, 1932, N. Same as on 
cotton. 
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Mosaic, Cook, Puerto Eico, 1935, N. First record and first 
publication. 

Abutilon avicennae 

Mosaic, Tropova, U.S.S.E. 1933, N, These plants growing near 
tobacco developed reticulate mosaic similar to that on tobacco. 

Abutilon darwini 

Infectious mosaic, Hertsch, Germany, 1927. 

Abutilon hirtum 

Mosaic, Cook, Puerto Eico, 1931, N. First record. 

Abutilon indicum 

Infectious chlorosis, Hertsch, Germany, 1927. 

Abutilon mulleri 

Variegations, Kuer, N. Y. 1933. 

Abutilon reguelii 

Variegations, Keur, N. Y. 1933. 

Abutilon sellovianum 

Variegations, Lindemuth, Germany, 1870. 

Infectious chlorosis, Hertsch, Germany, 1927. 

Abutilon striatum-thompsonh 

Mosaic, Introduced into Europe from East Indies and attracted 
attention in 1868. 

Abutilon theophrasti 

Mosaic, Elmer, Iowa, 1925, N. 

Anoda hastata 

Variegations, Lindemuth, Germany, 1902. 

Gossypium sp. 

Brachysum, 0. F. Cook, U. S. 1915. 

Cyrtosis, 0. F. Cook, China & India. 

Stenosis, 0. F. Cook, Haiti, 1922. 

Acromania, 0. F. Cook, U. S. 1923. 

Tomatosis, 0. F. Cook, U. S. 1913. 

Hybosis, 0. F. Cook, U. S. 1924. 

Note: None of these diseases by 0. F. Oook, have been definitely proven to 
be due to a virus. 


Leaf curl or crinkle. Mason & Lambert, Sudan, 1923-24, N. In 
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1934, Massey & Andrews reported that it could be transmitted 
by grafting. 

Mosaic, Knlkarni, India, 1924, N. 

Virus disease, Afzal, India, 1934, N. Very similar to 0. P. 
Cook’s stenosis. 

Gossypium hirsutum 

Leaf curl, Jones & Mason, Sudan, 1924, N. 

Gossypium peruvianuk 

Leaf curl, Parquarson, Nigeria, 1913, N. 

Gossypium viticolum 

Leaf curl, Parquarson, Nigeria, 1913, N. This disease is said 
to attack several weeds in the Sudan. 

Hibiscus calycinus 

Mosaic. McKinney, Gold Coast, 1929, N. 

Hibiscus cannabinus 

Cotton leaf curl, Kirkpatrick, South Africa, 1931, I by Bemisia 
fascialis. 

Virus disease? Lotoff, U.S.S.B-., 1933. 

Hibiscus esculentus 

Mosaic, Kulkarni India, 1924, N. Park (1929) of Ceylon reported 
a mosaic in Ceylon attacking 50 per cent of plants. Also 
attacking Solanum melongena. 

King spot of tobacco, Wingard, Virginia, 1928, I from N, 
tabacum. 

Curly top of sugar beet, Severin, California, 1929, I. 

Leaf crinkle, Kirkpatrick, Sudan, 1930, N. 

Hibiscus rosa-sinensis 

Virus disease, U. S. 1926, N. No data. 

Kitaibelia vitipolia 

Variegation, Lindemuth, Germany, 1902. 

Lavatera arbobea 

Variegation, Lindemuth, Germany, 1902. 

Chlorosis, Hertsch, Germany, 1927. 

Lavatera trimestris 

Curly top of sugar beet, Preitag, & Severin, California, 1933, I 
from sugar beet by E. ienellus. 
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Malva crispa 

Infectious chlorosis, Hertsch, Germany, 1927. 

Malva borealis 

Infectious chlorosis, Hertsch, Germany, 1927. 

Malva mauritiana 

Variegation, Lindemuth, Germany, 1902. 

Malva parviflora 

Curly top of sugar beet, Carsner, California, 1919. From sugar 
beet. 

Malva rotundifolia 

Curly top of sugar beet, Severin, California, 1929. -NI. 

Malva sylvestris 

Mosaic, Verplancke, Belgium, 1932, I. 

Malva verticillata 

Variegation, Lindemuth, Germany, 1902. 

Malvastrum capense 

Variegation, Lindemuth, Germany, 1902. 

Modiola caroliniana 

Curly top of sugar beet, Severin, California, 1934. N. 

Palava malvaefolia 

Variegation. Lindemuth, Germany, 1902. 

SiDA CARPINIFOLIA 

Mosaic, Cook, Puerto Kico, 1931, N. 

SiDA NAPAEA 

Variegation. Lindemuth, Germany, 1902. 

Infectious chlorosis, Hertsch, Germany, 1897. 

SiDA NAPAEA RHOMBIFOLIA 

Mosaic, Kunkel, Florida, 1930, N. 

SiDA SPINOSA 

Leaf curl, Mason & Lambert, Sudan, 1932, N. Same as on 
cotton. 

MABTYNIACEAE 

Martynia sp. 

Aster yellows, Kunkel, N. Y. 1926. from G, chinensis. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934, I. 
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MaETYNIA LOUISIANA 

Mosaic, Doolittle, Wisconsin, 1921, I from C. sativus. Doolittle 
& Walker, (1923) inoculated from Asclepias syriaca, Elmer 
(1924) from N. tabamm, Fernow (1925) from N. tahacum 
N. glutinosay Kunkel (1926) from C. chinensis. 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 


MOEACEAE 


Pious sp. 

Mosaic, California, 1933, N. Ficus palmata is immune. AU 
others are susceptible. Swingle (1928) reported a mottling 
on cuttings from Biskra (Algeria). Hodgson (1931) reported 
mosaic on figs in Tunis. 


Pleury podocarpa 

Mosaic, McKinney, West Africa, 1929. 


Humulus sp. 

Chlorosis, Salmon & Ware, 1930, N. Kjiown for many years. 
Nettlehead, nettly and sprinkly known in England for many 
years. 

Krausel or Kadervast, Blattny, Czechoslovakia, 1930, N. Appears 
to be distinct from nettlehead. 


Humulus japonicus 

Aster yellows. Kunkel, N. Y. 1931. I by C. sexnotata. 

Curly top of sugar beet, Preitag & Severm, California, 1933. 
From sugar beet by E. tenellus, 

Humulus lupulus 

Mosaic, known in England for many years, Aucuba type, mottle 
type and hereditary sterility reported in Czechosloyakia by 
Blattny in 1927. 

Chlorosis, Salmon & Ware, England, 1932. 

Morus sp. 

Chlorosis, Suzuki, Japan, 1900, N. 

Mottling, Cook, Puerto Kieo, 1931, N. The writer ^s attention was 
called to this disease by Francisco Sein Jr. 


imrSAOEAE 


Musa sp. 

^ Bunchy top. Goddard, Australia, 1925, N. This disease appears 
to have been known in Fiji as early as 1885, in Egypt in 
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1900 and in Australia and Ceylon, in 1913. Stevenson reports 
that other hosts are Ganna sp. and Saccharum officinarum. A 
mosaic disease has been reported on banana. 

Yirus disease, Magee, Australia, 1930, NI. Carried by Pentalo- 
nia nigronervosa. 

Musa cavendishii 

Celery virus 1, Wellman, Florida, 1935, N. 

Musa paradisica 

Bunehy top, Park, Ceylon, 1930, NI. 

•Si 

Musa sapientum 

Celery virus 1, Wellmai^, Florida, 1935, N. 

NYCTAGINAOEAE 

Abkonia umbrellata var. grandiplora 

Aster yellows, Kunkel, N, Y. 1931, I by C. sexnotata. 

Bougainvilea spectabilis 

Virus disease, G. H. Martin, Jr., U. S. 1922. 

Mirabilis jalapa 

Curly top of sugar beet, Severin & Freitag, California, 1933, 
NI. From sugar beet by E, tenellus. 

OKAGEACEAE 

CJlarkia elegans 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I 
from sugar beet by E. tenellus. 

Fuchsia sp. 

Spotted wilt of tomato, Holmes Smith, England. 

Fuchsia gracilis 

Mosaic, McKinney, Canary Islands, 1929, N. 

<l0DETIA GRANDIFLORA 

California aster yellows, Severin & Freitag, California, 1934, N. 
Mosaic, Yerplancke, Belgium, 1932, I. 

Oenothera biennis 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 
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PAPAVEBAOBAE 

ChELIDONEUM JANUS 

Mosaic, Verplancke, Belgium, 1932, I. 

Eschloltzia calipobnica 

Aster yelloAvs, Kunkel, N. Y. 1926, I From C, chinensis, 
California aster yellows, Severin & Freitag, California, 1934, I.. 

Papayer sp. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia, 1933, I, 

Papaver nudicaule 

Aster yellows, Kunkel, N. Y, 1931^ I by C. sexnotata. 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 

Papaver orientale 

Curly top of sugar beet, Freitag & Severin, California, 1933, L, 
PAPAYACEAE 

Carica papaya 

Curly top or curly leaf, Ciferri, Dominican Eepublic, 1930, N.. 
Also in Puerto Rico. 

PASSIFLORACEAB 

Passiplora sp. 

Virus disease, Bijl, South Africa, 1931, N. 

Passiplora edulis 

Woodiness or bullet disease, Noble, Australia, 1928. Known for 
many years. 

PEDAUACEAE 

Sesamum radiatum 

Virus disease, Deighton, Sierra Leona, 1932, N. 

PHYTOIiACCACEAE 

Phytolacca decandra 

Mosaic, Woods, U. S., 1902, N. 

Ring spot of tobacco, Wingard, Virginia, 1928, I from iV. 
taiacum. 

Ring spot of tobacco, Priode, N. Y., 1928, I from V. taiacum. 
Coarse etch, Johnson, Kentucky, 1930, I. Also attacks several 
Solanaceae. 
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Cucumber mosaic (types 1, 2, 3). Johnson, Kentucky, 1930, I. 

(Also type 3 + veinbanding.) 

Healthy potato virus, Johnson, Kentucky, 1930, I. 

Celery, virus 1, Wellman, Florida, 1935, I. 

Phytolacca bigida 

Celery virus 1, Wellman, Florida, 1935, I. Symtomless. 
PLANTAGHNAOEAE 

Plantago alpina 

Aster yellows, Kunkel, N. Y. 1931, I by E. tenellus, 

Plantago eregta 

Curly top of sugar beet, Severin, California, 1934, NI. 
Plantago puscescens 

Aster yellows, Kunkel, N. Y. 1931, I by E, fenellus, 

Plantago lanceolata 

Mosaic, Kunkel, N. Y. 1928, I. by C. sexnotata. 

Plantago major 

Aster yellows, Kunkel, N. Y. 1926, 1 from 0. cMnensis, and back* 
California aster yellows, Severin, California 1929, N. 

Spotted wilt of tomato, K. M. Smith, England, 1932. 

Mosaic, Johnson, Kentucky, 1930. It is not cucumber mosaic. 
Yellows, Verplancke, Belgium, 1932, I. 

Curly top of sugar beet, Severin, California, 1934, I. 

Plantago psyllium 

Aster yellows, Kunkel, N. Y., 1931, I. by G. sexnotata, 

PLXJMBAG^INAOEAE 

Armeria alpina 

Aster yellows, Kunkel, N. Y., 1931, I. by C. sexnotata. 
Limonium sinuatum 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
Prom sugar beet, by E. tenellus. 

POLEMONIAOEAE 

Cabaea scandens 

Curly top of sugar beet, Freitag & Severin, California, 1933. I 
from sugar beet, by E. ienellus. 
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Gilia capitata 

Celery virus 1, Wellman, Florida, 1933, L 
Gilia densiflora 

Aster yellows, Kunkel, N. Y,, 1931, I. by 0. sexnotata. 

Gilia tricolor 

Aster yellows, Kunkel, K T. 1925, I by C. sexnotata. 

Phlox drummondh 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 
Tobacco mosaic, Grant, Wisconsin, 1934. 

Curly top of sugar beet, Freitag, & Severin, California, 1933, I. 

From sugar beet, by E. tenellus. 

Celery virus 1, Wellman, Florida, 1935, I. Symptomless. 

Phlox paniculata 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 

POLEMONIUM COERULUM 

Aster yellows, Kunkel, N.. Y., 1931, I. by C. sexnotata. 

POLYOONACEAE 

Fagopyrum esculentum 

Curly top of sugar beet, Carsner, California, 1919, I from sugar 
beet. 

Aster yellows, Kunkel, N. Y. 1926, I from C. chinensis. 
Celerly virus 1, Wellman, Florida, 1935, I. 

Tobacco, mosaic. Grant, Wisconsin, 1934, I. 

Polygonum amphibium hartwright 

Curly top of sugar beet, Severin, California, 1934, NI. 

Polygonum aviculare 

Curly top of sugar beet, Carsner, California, 1919, I. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacum. 

Polygonum lapathipolium 

Curly top of sugar beet, Severin, California, 1934, NI. 
Polygonum muhlenbergh 

Curly top of sugar beet, Severin, California, 1934, NI. 
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Polygonum persicaria 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Curly top of sugar beet, Severin, California, 1934, NL 

Rheum rhaponticum 

Mosaic, Dickson, Canada,, 1925, N. 

Curly top of sugar beet, Severin, California, 1929, I. 

Eumex acetosa 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Rumex crispus 

Curly top of sugar beet, Carsner, California, 1925. Very resis- 
tant. 

Leaf deforming mosaic, Boning, Germany, 1930, NI. Attaclis 
beets and spinach. 

Rumex lanceolata 

Chlorosis, Grainger & Coekerhan, England, 1930, N. 

Rumex obtusipolius 

Mosaic, Fernow, N. Y. 1925, N. 

Infectious chlorosis, Green, England, 1930, N. 

Leaf deforming mosaic, Boning, Germany, 1930. 

Rumex scutatus 

Curly top of sugar beet, Severin, California, 1929, I. 
PORTIXLACACEAE 

Calandrina grandiflora 

Aster yellows, Kunkel, N. Y. 1926. I from G. cMnensis. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 

PORTULACA sp. • 

Aster yellows, Kunkel, N. Y. 1926. I from G. cMnensis. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 

POETULACA grandiflora 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
PORTULAOA OLERAGEA , ' , . 

Curly top of sugar beet,. Preitag .& Severin, 'California, 1934, I. 
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PBIICULAOEAB 

Anagalis ARVENSIS 

Curly top of sugar beet, Severin, California, 1934, I. 

Anagalis linifolia 

Aster yellows, Kunkel, N. Y. 1931, I by 0. sexnotata. 

Primula sp. 

Spotted wilt of tomato, Gardner, Tompkins, and Whipple, Cali- 
fornia, 1935, I. 

Primula denticulata 

Mosaic, Fukushi & Kawai. Japan, 1932, N. 

Primula elator 

Aster yellows, Kunkel, N. Y. 1926. I from C. chinensis. 
Primula malacoides 

Spotted wilt of tomato, Ogilvie, England, 1935. 

Primula obconia 

Mosaic, Hayashi, Japan, 1928, N. 

Virus disease, K. M. Smith, England, 1935, N. Transmitted to 
N, glutinosa, Y. lansdorpfiia & D. stramonium. 

Primula poliantha 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
Prom sugar beet by E, tendlus. 

II ^ I V 

Primula saxatalis 

Curly top of sugar beet, Preitag & Severin, California, 1933. 
I, from sugar beet by P. tenellus. 

Primula sinensis 

Virus disease, K. M. Smith, England, 1935, I from P, obconia. 
Primula veris 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
Prom sugar beet, by E. tenellus. 

BANimOXJI.AOEAE 

Adonis aestivalis 

Aster yellows, Kunkel, N. Y., 1931, I. by G. sexnotata. 
Anemone coronabia 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
Prom sugar beet, by E. tenellus. 
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JjHEMONE NEMEROSA, A, RANUNCULOIDES & A. TRIFOLIA 

Alloiophylly, Klebahu, Germany, 1926. N. Contain flagellate 
bodies which were figured by the author in 1897. This 
disease resembles those caused by is viruses. 

Aguilegia canadensis 

Mosaic, Elmer, Iowa, 1924, N. 

Aguilegia coerulea 

Mosaic, Elmer, Iowa, I, from A. canadensis. 

Aguilegia plabellata 

Mosaic, Ito, Japan, 1931, N. 

Aguilegia vulgaris 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 
Delphinum sp. 

Mosaic, Valleau, Kentucky, 1932, N. Also attacks tobacco. 
Malformation, Gardner, Indiana, 1927. 

Virus disease, Valleau, Kentucky, 1932. 

Witches’ broom, Hungerford, Idaho, 1933, N. Had been under 
observation several years. 

Dwarf,B[eald, Washington, 1934, N. 

Stunt, Burnett, Washington, 1934, N. 

Spotted wilt of tomato, Gardner, Tompkins, & Whipple, Cali- 
fornia, 1935, I. 

Delphinum consolida 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Celery virus, 1, Wellman, Florida, 1935, I. 

Delphinium nudicaule 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
Prom sugar beet, by E. ienellus. 

Nigella damscena 

Curly top of sugar beet, Preitag & Severin, California, 1933, I. 
Prom, sugar beet, by E. tenellus. 

Paeonia sp. 

Mosaic, Whetzel, Massachusetts 1915, N. 

Paeonia albiflora 

Infectious chlorosis, Togashi, Japan, 1931. 

Eanunculus anemone 

Spotted wilt of tomato, Pittman, Australia, 1934, N. 
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Eanunculus asiaticus 

California aster yellows, Severin & Freitag, California, 1934, N.. 

RESEDACEAE 

Reseda odorata 

Aster yellows, Kunkel, N. Y,.1926, I from C. cJiinensis. 

Curly top of sugar beet, Freitag & Severin, California, 1933, 

ROSACEAE 

Fragaria sp. 

Blight, Horne, California, 1922, N. 

Yellows or xanthosis, Horne, California, 1922, N. 

Mosaic, Berkeley, Canada, 1928, N. 

Dwarf, Plakidas, Louisiana, 1928, N. 

Crinkle, Zeller, & Vaughan, Pacific Coast, 1932. 

Yellow edge, Harris, England, 1933, N. 

Stunt, Chamberlain, New Zealand, 1934, N. 

Fragaria collina 

Mosaic, Verplancke, Belgium, 1932, 1. 

Yellows, Verplancke, Belgium, 1932, I. 

Holodiscus discolor 

Witches’ broom, Zeller, Oregon, 1930, N. Known as early m- 
1925. 

Physocarpus capitatus 

Witches’ broom, Zeller, Oregon, 1931, I, by Aphis spiraeae. 

POTENTILLA MOSPELIENSIS 

Aster yellows, Kunkel, N. Y. 1931, I by C, sexnotata, 

Prunus sp. 

Vitrosis, Rietseman, Ukraine, 1930, N, A disease of the cherry 
plum and peach. In cherry it is associated with mosaic. 
Virus disease, Valleau, Kentucky, 1932. Transmitted by bud- 
ding. 

Prunus chioasa 

Rosette, B. F, Smith, Georgia, 1891, N. 

Prunes dokestica 

Plum pox, Atanasoff, Bulgaria, 1932, N. 

PbUNUS PERSIC a ■ 

Yellows, U. S. 1791, N. According to B. F. Smith. 

Little peach, E. F. Smith, Michigan, 1893, N. 
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Phony peach, Neal, Georgia, 1920, N. Known for many years, 
before reported. Hutchins proved that it was transmissible. 

Buckskin, Eawlins & Horne, California, 1931, NI. 

Mosaic, Hutchins, Texas, 1932, N. 

Eed suture, Cation, Michigan, 1932, N. Known since, 1911. 

Pyrus malus 

Mosaic, 1924, No data. 

Infectious variegations, Bradford & Joley, Michigan, 1933, NI. 

Eosa sp. 

Streak, Brierley, U. S., 1935, N. 

jBoSA manetti 

Chlorosis, Weiss & McWhorter, U. S., 1930, N. 

Chlorosis, Nelson, Michigan, 1930, N. 

Kosa multiflora 

White in New Jersey and Weiss & McWhorter in Oregon, 1930, 
NI. The first record was probably made by Norton of Mary- 
land in 1909 but not recognized as a virus disease. 

Eubus sp. 

Mosaic, Detmer, Ohio, 1891, N. Appears to be the first record. 
Leaf curl, Green, Minnesota, 1895, N. May have been a virus 
disease. 

Yellows, or curl, Melchers, Ohio, 1914, N. May have been a 
mosaic. 

Leaf curl, Zeller, Oregon, 1923, N. 

Mosaic, Zeller, Oregon, 1923, N. 

Dwarf of Loganbery, Oregon, 1925, N. Also occurs in Washing- 
ton and California. Mentioned by Darrow in 1918. 

Streak, Bennett, Michigan, 1927, N. May be same as reported 
by Wilcox in Ohio in 1922. Eankin has writen to compiler 
Streak as defined by Wilcox (Ohio) 1922 was divided in 
severe streak and mild streak.’’ 

Eed raspberry mosaic, Bennett, Michigan, 1927, N. Also attacks 
blackberry and dewberry. 

Mild raspberry mosaic, Michigan, 1927. N. Also attacks, black- 
berry and dewberry. 

Yellow raspberry mosaic, Bennett, Michigan, 1927, N. 

Dwarf of blackberry, Zeller, Oregon, 1927, N. 

Speckel mosaic, Blattny, Czechoslovakia, 1927, N. 

Leaf curl, alpha and beta types, severe streak, mild streak and 
leaf curl. Eankin, New York, 1931. 
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Red raspberry mosaic, yellow mosaic, and mild mosaic, Rankin 
New York, 1931. 

Fern leaf, witches’ broom & dwarf, Zundel. Pennsylvania, 1931. 
Mild streak and severe streak, Cooley, Ohio, 1932, N. 

Eubus occidentalis 

Mild streak, Cooley, Ohio, 1932, N. 

Rubus leucodermis 

Mosaic, Zeller, Oregon, 1923, N. 

Eubus magropetalus 

Mosaic, Zeller, Oregon, 1923, N. 

Eubus parviflorus 

Mosaic, Zeller, Oregon, 1923, N. 

Eubus strigosus 

Mosaic, Bennett, Michigan, 1927. 

Sorbus sp. 

Chlorosis, Baur, Germany, 1907, N. 

Spiraea douglassii, S. prunifolia, S. thunbergh, and S. vanhoutei 
Witches’ broom, Zeller, Oregon, 1931. Same as on Holodiscus 
discolor. I by A. spiraea. 

BUBIACEAE 

Cephalanthus occidentalis 

A virus disease, Missouri, 1921, N. No data. 

COFFEA sp. 

Phloem necrosis, Stahel, Suriname, 1919, N. In 1930 he reported 
the disease on C. abeocutae, C. arabica, C. canephora, C. 
lib erica f 0. robust a, and C. ugandae. 


BUTACEAE 


Citrus sp. 

Infectious variegation, Trabut, 1913, N. Atanasoff believes this 
to be the first record of a virus disease on citrus. 

Psorosis, Fawcett, California, 1933, N. Known for many years 
Atanasoff believes that the blight in Florida (Swingle & 
Webber, 1896), '^mal seco” of Sicilia (Savastano, 1921 and 
Petri 1931), little leaf, leprosis, decorticosis, brown spot of 
navel orange, peteca of lemon, endodermis or internal decline 
of lemon, membraneous stain, crinkle leaf, spot mosaic and 
ring spot, are aU due to viruses. 
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Ptelea sp. 

Chlorosis, Germany, 1907, N, 

SAliTTALAOEAE 

Santalum album 

Spike disease, McCarthy, India, 1918. First record. Infectious 
nature demonstrated by Coleman, 1917. 

SAPINBACEAB 

Cardiospermum halicacabum 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
from sugar beet by E. tenellus, 

Dodonaea visgosa 

Spike disease, Sastri & Narayana, India, 1931, N. Enow for 
35 years or more. 

SAPOTACEAE 

Chrisophyllum cainito 

Eosette, Brooks, Gambia, 1932, N. May be same as on A. 
hypogea, 

SAXIFBAOACEAE 

Eibes sp. 

Eeversion has been known in England for many years. It is 
now believed to be a virus disease. 

Eibes vulgare 

Chlorosis, Clinton, Connecticut, 1920, N. 

SOITAMINAOEAE See MuSACEAE 
SCEOPHXXLARIACBAB 

Alonsea warscewicei 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 
Antirrhinum sp. 

Virus disease, Gardner, Indiana, 1923, N. 

Spotted wilt of tomato, Holmes Smith, England, 1934, N. 

Antirrhinum majus 

Eing spot of tobacco, Wingard, Virginia, 1928. I from W. 
tabacum. 

Tobacco mosaic, Grant, Wisconsin, 1934, L 
Celery virus 1, Wellman, Florida, 1935, I. 
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Calceolaria sp. 

Aster yellows, Knnkel, N. Y., 1926, I from C. chinensis. 
Spotted wilt of tomato, Holmes Smith, England, 1934, N. 

COLLINSIN BICOLOR 

Aster yellows, Kunkel, N. Y., 1931, I by C. semotata, 
Cymbalaria muralis 

Curly top of sugar beet, Freitag & Severin, California, 1933. 
I from sugar beet by E. ienellus. 

Digitaria ambigua 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 
Digitalis purpurea 

Tobacco mosaic, Grant, "Wineonsin, 1934, I. 

Linaria cymbalaria 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 

Tobacco mosaic. Grant, Wineonsin, 1934, I. 

Linaria maroccana 

Aster yellows, Kunkel, N. Y,, 1931, I by C. sexnotata. 
Maurandia lophospermum 

Aster yellows, Kunkel, N. Y, 1931, I by C. sexnotata. 
Maurandia scandens 

Aster yellows, Kunkel, N. Y., 1931, I by 0. sexnotata. 

Mimulus luteus 

Aster yellows, Kunkel, N. Y., 1926, I from C. chinensis. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 

Nemesia sp. 

Aster yellows, Kunkel, N. Y., 1926, from C. chinensis. 

Nemesia strumosa 

Curly top of sugar beet. Freitag & Severin, California, 1933. 
Penstemon sp. 

Spotted wilt of tomato, Holmes Smith, England, 1934, N. 

Penstemon barbatus 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Scrophularia marylandica 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 
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.Vekbascum hybridum 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotafa, 
Verbascum thapsus 

Tobacco mosaic, Grant, Wisconsin, 1934, I. 

Vernonia cinerea 

Krug or ^^Kroepoek’^ Thung, Java, 1934, N. 

Veronica peregrina 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotata. 
SOLANACEAE 

Atropa belladona 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 
Browallia demissa 

Aster yellows, Kunkel, N. Y., 1931, I by G. sexnotata. 
Browallia speciosa 

Curly top of sugar beet, Preitag & Sever in, California, 1933 I 
from sugar beet, by E. tenellus. 

Capsicum sp. 

Mosaic, Allard, D. C., 1912, I, transmitted from C. sativus by 
Doolittle (1920) from Physalis longifolia, by Gardner (1921), 
from tobacco by E. M. Johnson, 1930. 

Virus dis^ease, Blodgett, N. Y., 1927, I from apparently healthy 
potato. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 
Capsicum annuum 

Mosaic, Transmitted from 0. sativus by Doolittle (1920) and 
from Asclepias syriaca and back by Doolittle & Walker (1923). 
E. M. Johnson (1930) reported inoculation with 7 strains. 
Mosaic, Blodgett, N. Y. 1927, I from apparently healthy potato. 
Healthy potato virus + veinbanding, Johnson, Kentucky, 1930. 
Potato mosaic, J. Henderson Smith, England, 1928, I from L. 
esculentum. 

Etch, etch +? and severe etch, Johnson, Kentucky, 1930. 
Veinbanding, Jolmson, Kentucky, 1930, I. 

Cucumber mosaic (3 types) Johnson, Kentucky, 1930, Also type 
3, and veinbanding virus. 

Green & White tobacco mosaic, Johnson, Kentucky, 1930, N. 
Leaf roll, Dykstra, U. S., 1930, I from potato. 
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Celery mosaic, Doolittle, Florida, 1931, N. Appears to be same 
as cuciimber mosaic. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Necrosis, van der Meer, Holland, 1932, 1 from apparently healthy 
potato. 

Glass house streak, Ainsworth, England, 1933. 

Celery virus 1, Wellman, Florida, 1934, I. 

Capsicum annuum var, grossum 

Mosaic, McKinney, Liberia & French Camaroon, 1929, N. 

Capsicum prutescens 

Curly top of sugar beet, Severin, California, 1929, NI. 

Tobacco mosaic, Holmes, New York, 1932, I, from A. tahacum. 
Celery virus 1, Wellman, Florida, 1935, I. 

Cyphomandra betacea 

Mosaic, Fulmshi, Japan, 1929, N. 

Datura sp. 

Spotted wilt, Gardner & Whipple, California, 1934, I. 

Datura meteloides 

Mosaic, Fernow, N. Y., 1925, 1 from S, tuberosum, D. stramonium 
and A, glutinosum. 

Celery virus 1, Wellman, Florida, 1935, I, Symptomless. 

Datura stramonium 

Allard, D. C. 1912, Inoculated from A. tabacum; A. graveolens 
and A. glutinosum by Elmer, 1925; from A. tabacum, L, 
esculentmn, A. physalodes, A. glutinosa, S, aculeatissimum, 8, 
atropupiireum, 8. tuberosum and D. stramonium. 

Curly top of sugar beet, Severin, California, 1929, , I. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from A. 
tabacum. 

Potato mosaic, J. Henderson Smith, England, 1928, I from L, 
esculentum. 

Tobacco mosaic (6 strains), Johnson, Kentucky, 1930, I. 

Etch, etch +, and severe etch, Johnson, Kentucky, 1930, I. 
Veinbanding, Johnson, Kentucky, 1930, I. No symptoms. 
Healthy potato mosaic, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (3 types), Johnson, Kentucky, 1930, I, Also 
type 3 and veinbanding virus. 

Crinkle A of potato, Salaman, England, 1930,. I from 8. 
tuberosum. 
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Leaf roll, Dykstra, U. S. 1930, I, from potato. 

Spotted wilt of tomato, K. M. Smith, England, 1931, I. 

Krausel mosaic, Schaffnit & Miiller, Germany, 1931, I from 
S, tuberosum. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, I. 
Mosaic, van der Meer, Holland, 1932, I from apparently healthy 
potato. 

Aucuba or yellow mosaic, Caldwell, England, 1932, N. 

Hy III, Hamilton, England, 1932, I. 

Necrotic virus diseases, Schultz & Ealeigh, Maine, 1933, I from 
8. tuberosum. 

Necrotic lesions from tobacco mosaic, Holmes, New York, 1932. 
Obscure virus disease, Moore, South Africa, 1932. May be same 
as spotted wilt of tomato. Also attacks A. tabacum, two 
species of Physalis and Nicandra physaloides. 

Spotted wilt of tomato, Ainsworth, England, 1933, I. 

Glass house streak, Ainsworth, England, 1933. 

Kromnek or Kat Eiver disease, Moore, South Africa, 1933. 
Yellow mottle mosaic, (virus 1.) Ainsworth, England, 1934, from 
C. sativus. 

Foliar necrosis (virus D), Bawden, England, 1934, I from 8. 
tuberosum. 

Celery virus 1, Wellman, Florida, 1934, I, Symptomless. 
Spotted wilt of tomato, Gardner, & Whipple, California, 1934, N. 
Virus disease, K. M. Smith, England, 1935, I from Primula 
obconica. 

Datura tatula 

Mosaic, Allard, D. C. 1914, I, from N. tabacum. 

Leaf roll, Dykstra, U. S. 1930, I from potato. 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Datura quercifolia 

Yellows, (or mosaic) Allard, D. C. 1914, I from N. tabacum, 

HyOSCYAMUS NIGER 

Yellows, (or mosaic) Allard, D. C. 1914, I from A. tabacum. 
Potato mosaic, J. Henderson Smith, England, 1928, I from L. 
esculentum. 

Aster yellows, Kunkel, N. Y., 1931, I by C. sexnotcda. 

Tomato mosaic, Schaffnit & Muller, Germany, 1931, I from 
L. esculentum. 
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Krausel mosaic, Scliaiffnit & Muller, Germany, 1931, I from 
S, tuberosum. 

Streak of potato, Sehaffnit & Miiller, Germany, 1931, I. 

Streak necrosis of potato, Sehaffnit & Miiller, Germany, 1931, 
I from S. tuberosum. 

Mosaic, van der Meer, Holland, 1932, I from apparently healthy 
potato. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Hy I, II, II, and IV, Hamilton, England, 1932. 

Lycopersicon esculentum 

Winter blight or tomato streak, Bailey, N. Y. 1892, N. Also 
reported by Lodeman in 1892, and by Selby in 1896. The first 
description was by Bailey. Dickson (1925) found that this 
disease was caused by a mixture of tobacco and potato mosaic 
viruses. 

Mosaic, Sturgis, Connecticut 1899, N. Same as tobacco mosaic. 
Also by Woods in 1902). (Filiform fern leaf and cut leaf are 
other forms of mosaic.) 

Mosaic transmitted from Physalis longifolia by Gardner (1921), 
from P. subglabrata, P. virginima, P. heterophylla and 8, 
carolinensis by Gardner (1922) ; from Abutilon theoprasti, 
Zinnia elegans, Calendula officinalis^ Asclepias syrica, Nepeta 
catayia, Cucumus sativus, Martynia louisiana Zinnia elegans 
and Apium graveolens by Elmer (1922) ; from Phaseolus 
vulgaris, Cucubita pepo, Stohesia laevis and Nicotiana glu- 
tinosa, N. tabacum by Elmer (1925) ; from N. tabacum, N. 
nigrum and 8. tuberosum by Periiow (1926). E. M. Johnson 
(1930) recorded 7 types. 

Mosaic, Hori, Japan, 1920. N. 

Cucumber mosaic, Johnson, Wisconsin, 1926, I from. C. sativus^ 

Petunia mosaic, Johnson, Wisconsin, 1926, I from N. tabacum. 

Speekeled tobacco mosaic, Johnson, Wisconsin, 1926, I from N. 
tabacum. 

Mild tobacco mosaic, Johnson, Wisconsin, 1926, I from N. 
tabacum. 

Yellows, Western yellows, yeUow blight, •& Summer blight, Mc- 
Kay & Dykstra, California, 1926, N. The first record appears 
to be in the Idaho Annual Report in 1904. Proved to be same 
as curly top of sugar beet. 

Curly top of sugar beet, Severin, California, 1928, NI. 
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Spotted wilt of tomato, Simmons, Australia, 1927. Eeported 
from Wisconsin by Doolittle in 1931. 

Yellow mosaic, PuknsM, Japan, 1928. N. 

Potato mosaic, J. Henderson Smith, England, 1928, I. 

Witches' broom, Young and Morris, Montana, 1928, I. Attacks 
potato and tobacco. 

Etch, etch -j-? severe etch, Johnson, Kentucky, 1930, N. 

Mosaic, from apparently healthy potato, Johnson, Kentucky, 
1930, NI. 

Veinbanding, Johnson, Kentucky, 1930. 

King mosaic, Johnson, Kentucky, 1930, N. 

Cucumber mosaic (3 types) Johnson, Kentucky, 1930, I. 

Spotted wilt of tomato, Samuel, Bald & Pittman, Australia, 
1930, N. 

Aster yellows, Kimkel, Maryland, 1930, I. 

Leaf roll, Dykstra, U. S. 1930, I from potato. 

Krausel mosaic, Schaifnit & Muller Germany, 1931, I from S- 
tuberosum. 

:Streak of potato, Schaffinit & Mliller, Germany, 1931, I from 
8. tuberosum. 

Spotted wilt of tomato, K. M. Smith, England, 1931. 

Bunchy top, McClean, South Africa, 1931. Also attacks Fhys- 
alis peruviana. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, 
I, from 8. tuberosum. 

'.Streak, Valleau, Kentucky, 1932. By inoculation with tobacco 
mosaic, three strains of tobacco mosaic and plus healthy-potato 
viras, three strains of cucumber virus and healthy-potato 
virus, cucumber virus and etch virus, and by healthy potato 
virus plus veinbanding virus. 

Aucuba or yellow mosaic, Caldwell, England, 1932, N. 

Leaf curl, Afzal, Jndia, 1932 N. Same as on cotton. 

"^Kroepoek", Thung, Java, 1932, I. from N. tahacum. 

Mosaic, van der Meer, Holland, 1932, from apparently healthy 
potato, 

Hy III, Hamilton, England, 1932, I. 

Hie back, Shapovalov, California, 1933, N. 

Woody fruit, Eischkow, Karatschewsky & Michailowa, Crimea, 
1933, N. Appear to be same as big bud of Australia, local 
name is ^^Stolbur". 

Stripe or streak, Ainsworth, England, 1933, N. Attacks, N. 
tabacum, N. macrophylla, D. stramonium, S. melongena, 8. 
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ciliatumj P. pubescens, C. annuum, Petunia sp., and sativus^ 
Caused by a mixture of tomato and potato viruses. 

Mild mosaic, Ainsworth, England, 1933, N. Same as Johnson 
tobacco mosaic No. 1. 

Glass house streak, Ainsworth, England, 1933. Attacks N.. 
glutinosa, D. stramonium, P. pubescens and C. annuum. 
Caused by a single virus. 

Kromnek or Kat River Disease, Moore, South Africa, 1933. Alsu 
on tobacco and other Solanaceae. First record by Lounsburg 
in 1906. 

Foliar Necrosis (Virus D), Bawden, England, 1934. 

Celery virus 1, Wellman, Florida, 1934, I. 

Mosaic, Aisworth, England, 1934, I. Caused by virulent viruses, 
of potato. Same as potato virus X. 

Narrow leaf, Chamberlain, New Zealand, 1934, N. Very similar 
to filiform leaf. 

Delphinium dwarf, Heald, Washington, 1934, I. 

Delphinum stunt, Burnett, Washington, 1934, I. 

4 streaks, Ainsworth, Berkeley & Caldwell, England, 1934^ 
described four streaks; (I) single streak virus attacking- 
tomato, tobacco, D. stramonium and V. glutinosa; (II) mixed- 
virus streak attacking tomato, N, glutinosa and D. stramonium; 
(III) stem necrosis streak of tomato and (IV) ring mosaic 
streak of tomato. 

Yellow mottle mosaic, Ainsworth, England, 1935, I. from 0,. 
sativus. 

Spotted wilt of tomato, Ogilvie, England, 1935, N. 

Lycopersicon pimpinellipolium 

Tobacco mosaic, Holmes, New York, 1932, I. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I. From 
Brassica sp. 

Nioandra sp. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934. 

Nioandra physaloides 

Mosaic, Gardner, Indiana, 1921, I from L. esculentum; N,. 
tahacum, S. aculeatissimum; P. stramonium, N, glutinosa, 
tuberosum, N, rustica and Echinocysiis lobata, E. M. Johnson 
(1930) inoculated with 7 strains. 

Potato mosaic, J. Henderson Smith, England, 1928, I. from L. 
esculentum. 
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Eing spot of tobacco, Wingard, Virginia, 1928, I, from N. 
tabacum. 

Etch, etch, +? severe etch and coarse etch, Johnson, Kentucky, 
1930, I. 

Cucumber mosaic (3 types), Johnson, Kentucky, 1930, I. Also 
type 1 + veinbanding. 

Tomato mosaic, Schaffnit & Muller, Germany, 1931, I, from L, 
esculentum, 

Krausel mosaic, Schaffnit & Muller, Germany, 1931, from 8. 
tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I from 
S, tuberosum. 

Streak necrosis of tobacco, Schaffnit & Muller, Germany, 1931, 
I from S. tuberosum. 

Virus disease, Moore, South Africa, 1. May be same as spotted 
wilt of tomato. 

Obscure virus disease, Moore, South Africa, 1932. Also attacks 
D. stramonium and two species of Physalis and N. tabacum. 

Kromnek or Kat Eiver Disease, Moore, South Africa, 1933. 

Delphinium mosaic, Heald, Washington, 1934. 

Delphinium stunt, Burnett, Washington, 1934, I. 

Nicotiana accuminata 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Aueuba or yellow mosaic, Kunkel, N. Y. 1932, I. 

Tobacco mosaic, Holmes, N. Y. 1932, I. 

Spotted wilt of tomato, Gardner & Whipple, California, 1934, L 

Nicutiana appinis 

Potato mosaic, J. Henderson, Smith, England, 1928, I from £. 
esGulentum. 

Nicotiana ^ALATA 

Mosaic, Allard, D. C. 1914, I. Inoculated from PJiaseolus 
vulgaris, by Elmer, 1925. 

Aueuba or yellow mosaic, Kunkel, N. Y. 1932. 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 

Spotted wilt of tomato, Gardner & Walker, California, 1934. 

Virus disease, K. M. Smith, England, 1935. I from Primula 
ohconia. 
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Nicotina clevelandi 

Ring spot of tobacco, Wingard, Virginia, 1928, I from N, 
tolacum. 

Niootiana’ glauca 

Mosaic, Allard, D, C. 1917, I from N. tabacum. Very resistant. 

Green mosaic with trace of yellow, McKinney, D. C. 1931. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Crinkel or ‘‘Kroepoek’^ Thung, Java, 1932. 

Curly top of sugar beet, Preitag & Severin, California, 1934, I. 

Nicotiana glutinosa 

Mosaic, Allard, D. C. 1916. Was believed to be distinct from 
mosaic of tobacco but Walker (1926) demonstrated that it was 
the same. Prom N. tabacum and D. stramonium by Elmer 
(1925), from P. decandra by Walker (1924), from L. escu- 
lentum, S: aculeatissimum, N, glutinosa, N. physaloides and 
alfalfa, by Pierce (1934). 

Ring spot of tobacco, Promme, Wingard & Priode, Virginia, 1928, 
I from N. tabacum. 

Aucuba or yellow mosaic, Kunkel, N. Y. 1932, 1, and by Caldwell 
in England same year, N. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Tobacco mosaic, Holmes, N. Y. 1932, I from N. tabacum. 

Hy III, Hamilton, England, 1932, I. 

Glass house streak, Ainsworth, England, 1934. 

Yellow mosaic, Ainsworth, Berkeley & Caldwell, England, 1934. 

Foliar mosaic (Virus D), Bawden, England, 1934, 

Celery virus 1, Wellman, Florida, 1934, I. 

Virus diseases, K. M. Smith, England, 1935, I, from Primula 
obconia. 

Yellow mottle mosaic (virus 1). Ainsworth, England, 1935, I, 
from C. sativus. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I from 
Primula obconia. 

Yellow haottle mosaic (virus 1). Ainsworth, England, 1935, I, 
from G. sativus. 

Virus disease, Hoggan & •- Johnson, Wisconsin, 1935, I from 
Brassica. 

ISTicotiana lanceolata 

Mosaic, Cruz & Bruner, Cuba, 1931, N. 
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Nicotiana lansdorfii 

Mosaic, Allard, D. C. 1914, I very resistant. 

Eing spot of tobacco, Fromme, Witigard, Virginia, 1928, I from 
N. tahacum, 

Aucnba or yellow mosaic, Knnkel, N. Y. 1932. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia, 1934, I, 

Virus disease, K. M. Smith, England, 1935, I from Primula 
obconia. 

Nicotiana longiflora 

Mosaic, Allard, D. C. 1914, I. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tabacum. 

Nicotiana macrophilla 

Stripe and curl, Boning, Germany, 1931, N. 

Spotted wilt of tomato, Ainsworth, England, 1933, I. 

Nicotiana multivalis 

Eing spot, Wingard, Virginia, 1928, I. 

Nicotiana paniculata 

Mosaic, Allard, D. C. 1914, I. 

Eing spot of tobacco, Wingard, 1928, from A. tabacum, 
Aucnba or yellow mosaic, Knnkel, U. S. 1932. I. 

Nicotiana plumbaginifolii 

Mosaic, Allard, D. C., 1914. 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N, 

tabacum. 

Nicotiana quadrivalis 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N, 

tabacum. Also the var multivalis. 

Tobacco mosaic, Holmes, N. Y. 1932, I from N. tabaccum. 

Nicotiana repanda 

Eing spot of tobacco, Wingard, Virginia, 1928, I from N, 

tabacum. 

Nicotiana rusbyi 

Aucnba or yellow mosaic, Eunkel, N. Y. 1932, I. 

Nicotiana rustica 

Mosaic, Allard, D. C. 1914, I. From tobacco in 1930; from N. 
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Cueuinber mosaic, Johnson, Wisconsin, 1926, I from C. sativus. 
Vallean & Johnson by inoculation from N, tabacum^ melons^ 
and AscUpias sp. 1928. Hoggan reported inoculations with 
ordinary and yellow cucumber mosaics in 1935. Ainsworth of 
England reported inoculation with yellow mosaic (virus 1) 
from cucumber in 1935. 

Petunia mosaic, Johnson, Wisconsin, 1926, I. 

Mild tobacco mosaic, Johnson, Wisconsin, 1926, I. 

Streak, Johnson, Wisconsin, 1926, I. Prom S, tuberosum and 
N. tabacum, 

3 types of tobacco mosaic, Johnson, Wisconsin, 1926, I from ap- 
parently healthy potatoes. 

Rotterdam B disease, Joehems, Sumatra, 1926. 

Vein disease, Joehems, Sumatra, 1926. 

Etch, etch +, severe etch, coarse etch, Johnson, Kentucky,. 
1932, N. 

Potato mosaic, J. Henderson Smith, England, I from L. esculen- 
imi. 

Ringspot of tomato, Johnson and Valleau of Kentucky, 1928, NI 
from iV tabacum, G. sativus, and S. carolinensis. 

Witches’ broom. Young, Montana, 1929. Also attacks S. 
tuberosum and L. esculentum. 

Yellow mosaic, Pulmshi, Japan, 1929. 

Curly top of sugar beet, Severin, California, 1929. 

Spotted wilt of tomato, K. M. Smith, England, 1930 and Samuely 
Bald & Pittman, Australia who inoculated from L. esculentum. 

Veinbanding, Valleau, Kentucky, 1930. In fields where potatoes 
had been grown. Also by Johnson. 

Spotted necrosis, Valleau, Kentucky, 1930, I from potato. 
Same as rugose mosaic of potato, caused by mixture veinband- 
ing and healthy potato viruses. 

Crinkle A of potato, Salaman, England, 1930, I, from 8, tube^ 
rosum. 

Veinbanding, Johnson, Kentucky, 1930, N. 

Healthy potato virus, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (3 types), Johnson, Kentucky, 1930, N. 

Virus disease, Moore, South Africa, 1930, I. Appears to be 
same as local virus disease of tomato, which may be the same 
as spotted wilt of tomato of Australia. Same as a virus disease 
of D. stramonium, PJiysalis, Nicandra physaloides. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931^ 
I from 8. tuberosum. 
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Streak of potato, Seliaffnit & Muller, Germany, 1931, I. 

Green ring spot, Valleau & Johnson, Kentucky, 1931, N. Can 
be transmitted by seeds. 

Oelerly mosaic, Doolittle, Florida, 1931, I. Probably same as 
cucumber mosaic. 

Green mosaic, free from yellow, McKinney, D. C. 1931, Mild. 

Spot necrosis, Koch, "Wisconsin, 1931, N. Same as rugose 
mosaic of potato. Caused by combination of two distinct 
viruses. 

'^Kroepoek,^’ Kerling, Java, 1932, N. Also attack Zinnia 
elegans. Thung reports three types: (1) Common, (2) tran- 
sparent and curl disease or ^^Krulziekte^b Has been trans- 
mitted to tomato, N. glauca and N. rmtica. A similar disease 
occurs on Synedrella nodiflora and Zinnia elegans. 

Leaf curl of cotton, Afzal, India, 1932, N. 

Ring spots (green and yellow), Valleau, Kentucky, 1932, N. 

Hy I and II, Hamilton, England, 1932, NI. 

Leaf curl, crinkle, frenching and crinlde dwarf. Storey, South 
Africa, 1932, N. Also known as cabbaging in Nyasaland and 
^HCroepoek’’ in Java. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Aucuba mosaic, Kunkel, N. Y. 1932. I. 

Kromnek or Kat River Disease, Moore, South Africa, 1933. Also 
on tomato and other solanaceae. First record by Lounsburg 
1906. 

An obscure and destructive disease, Moore, South Africa, 1932, 
N. Also attacks Datura stramonium^ Nicandra physaloides 
and two species of physalia. 

Delphinium virus, Valleau, Kentucky, 1932. 

Delphinium stunt, Burnett, Washington, 1934, I from Delphi- 
nium. 

Delphinium dwarf, Heald, Washington, 1934, I. 

Mosaic, Pierce, Wisconsin, 1934, I from alfalfa. 

Yellow mosaic of tomato, Ainsworth, Berkeley and Caldwell, 
England, 1934. 

Foliar necrosis (virus D), Bawden, England, 1934, I from S. 
tuberosum. 

Streak, Dufrenoy, France, 1934, I from Peony. 

Celery virus 1, Wellman, Florida, 1934, I. 

Delphinium virosis, Burnett, Washington, 1934, I. 

Virus disease, Hoggan & Johnson, Wisconsin, 1935, I from 
Brassica sp. 
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Virus disease, K. M. Smith, England, 1935, I from Brassica 
sp. and Primula ohconia. 

Nicotiana tomentosa 

Eing spot of tobacco, "Wingard, Virginia, 1928, I from V. 
tabacum. 

Mosaic, Holmes, N. Y., 1932, I from V. tahacum, 

Niootiana trigonophylla 

Eing spot of tobacco, Wingard, 1928, I from N. tahacum. 
Nicotiana viscosum 

Mosaic, Allard, D. C., 1916, Walker (1925) stated that this 
was N. glutinosa. 

“Kromenk,’^ Lounsburg, South Africa, 1906, N. 

^^Corcova,’’ Fawcett, Argentine, 1921. 

Petunia sp. 

Mosaic, Woods, D. C. 1902, N. Allard inoculated from N. tahacum 
in 1912 and Elmer from squash in 1922. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

Eosette, Brooks, Gambia, 1932, N. Appears to be same as on 
A. liypogea. 

Hy III, Hamilton, England, 1932, I. 

Petunia hybrida 

Curly top of sugar beet, Severin & Preitag, California, 1933, NI. 
Eing spot of tobacco, Priode, N. Y., 1928, I. 

Mild mosaic of tobacco (type 1). Johnson, Kentucky, 1930, N. 
Etch, etch +? severe etch, coarse etch, Johnson, Kentucky, 
1930, N. 

Cucumber mosaic (type 1), Jolmson, Kentucky, 1930, N. 
Veinbanding of tobacco, Johnson, Kentucky, 1930, N. 

Healthy potato virus, Johnson, Kentucky, 1930, N. 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 

Curly top of sugar beet, Severin & Freitag, California, 1933, 
NI. Prom sugar beet by E. tenellus. 

Delphium stunt, Burnett, Washington, 1934, I. 

Delphium mosaic, Heald, Washington, 1934, I. 

Celery virus 1, Wellman, Florida, 1935, I. 

Petunia violacea 

Mosaic, Elmer, Iowa, 1925, I from Gucumis sativus. 

Spotted wilt of tomato, K. M. Smith, England, 1925, I from 
C. sativus and C. pepo. The former a symptomless carrier. 
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Eing spot of tobacco, Wingard, Virginia, 1928, I from N. 
tahacum. 

Potato mosaic, J. Henderson, Smith, England, 1928, I from L. 
esculentum. 

Mosaic, Fukushi, Japan, 1927. 

Yellow mosaic, Kawai, Japan, 1932. 

Physalis sp. 

Mosaic, Allard, D. C. 1912, I from N. talacum. Inoculated from 

C. sativus, by Doolittle and Walker in 1923. 

Celery mosaic, Doolittle, Florida, 1931. Probably same as 
encumber mosaic. 

Virus disease, Moore, South Africa, 1932, I. May be same as 
spotted wilt of tomato. 

Eugose mosaic, Dykstra, U. S. 1931, I from S. tuberosum. 

An obscure virus disease, Moore, South Africa, 1932. Attacks 

D. stramonium. 

Spotted wilt of tomato, Tompkins & Gardner, 1934, 1. 

Physalis alkengi 

Mosaic, Nishimura, U. S., 1918, 1. From tobacco. No symptoms. 
Holmes (1932) said that this species showed symptoms for 
a short time. 

Mild mosaic, van der Meer, Holland, 1932, I from apparently 
healthy potatoes. 

Celerly virus 1, Wellman, Florida, 1935, I. 

Physalis angulata 

Eing spot of tobacco, Wingard, Virginia, 1928, I from V. 
tahacum. 

Mosaic, Holmes, N. T. 1932, I from N. tahacum. 

. Celerly virus 1, Wellman, Florida, 1934, I. 

Physalis heterophylla 

Mosaic, Gardner & Kendrick, Indiana, 1922, NT from L. 
esculentum. Prom E. ohtusifoUus, N. tahacum by Pernow in 
1925. Prom C. sativus by Walker in 1926. Prom tobacco 
by E. M. Johnson (1930). 

Tobacco mosaic, (7 strains) Johnson, Kentucky, 1930, I. 

Etch, etch +, severe etch and coarse etch, Johnson, Kentucky, 
1930, NI. 

Veinbanding, Johnson, Kentucky, 1930, I. 

Healthy potato virus, Johnson, Kentucky, 1931, N. 


■ :3 
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Cuctimber mosaic, (3 types), Johnson, Kentucky, 1930, I. Also 
type 3 veimbanding virus. 

Bing spot of tobacco, Johnson, Kentucky, 1930, I. 

Physalis logascae 

Celerly virus 1, Wellman, Florida, 1934, I. 

Mosaic, Doolittle & Walker, 1934, I from Commelina midiflora. 

Physalis longifolia 

Mosaic, Gardner, Indiana, 192i, NI, from L. esculentmn. 

Physalis minima 

Kromnek or Kat Eiver Disease, Moore, South Africa, 1932. 

Physalis peruviana 

Mosaic, Gardner & Kendrick, Indiana, 1922, I from L. 

escuUnium. 

Tobacco mosaic, Holmes, N. Y., 1932, from N, taiaciim. 

Celery virus 1, Wellman, Florida, 1935, I. 

Physalis pubescens 

Mosaic, Gardner & Kendrick, Indiana, 1922, I, from L. 

esculentum. Transmitted by Walker from C. sativus (1924) 
and from Phytolacca deccmdra, N. tahacum and L. esculentum 
(1925). By Gardner & Kendrick, from P. subglairata and P. 
heterophylla (1925). From tobacco, E. M. Johnson (1934). 

Mosaic, Fiikushi, Japan, 1928. 

Tobacco mosaic, Johnson, Kentucky, 1930, N. 

Etch, etch severe etch and coarse etch, Johnson, Kentucky, 
1930, I. 

Veinbanding, Jolinson, Kentucky, 1930, I. 

Healthy potato mosaic, Johnson, Kentucky, 1930, I. 

Glass house streak, Ainsworth, England, 1933. 

Celery virus 1, Wellman, Florida, 1934, I. 

Physalis suglabrata 

Mosaic, Gardner & Kendrick, Indiana, 1922, N. Transmitted 
from L. esculentum, N. tdbacum, S. tuberosum and P. oitusi- 
folius by Fernow (1925) and from 0. sativus by Walker 
(1926). 

Physalis virginiana 

Mosaic (tomato), Gardner & Kendrick, Indiana, 1922, N. 

Physalis WRiGHTn 

Curly top of sugar beet, Severin, California, 1934, NI. 



HOST INDEX OP VIRUS DISEASES OP PLANTS 


397 


Salpiglossis sp. 

Aster yellows, Kunkel, N. Y. 1926, I from 0. chinensis. 

Spotted wilt of tomato, Gardner & Whipple, California, 1935, I. 

Salpiglossis sinulata 

Potato mosaic, J. Henderson Smith, England, 1928, I from L, 
esculentum. 

Curly top of sugar beet, Preitag & Severin, California, 1933, I 
from Sugar beet, by E. tenellus, 

SCHIZANTHUS sp. 

Aster yellows, Kunkel, N. T. 1926, I from C. chinensis. 

Spotted wilt of tomato, Ogilvie, England, 1933, N. 

SCHIZANTHUS WISETONENSIS 

Curly top of sugar beet, Preitag & Severin, California, 1933, 
I from sugar beet by E. tenellus. 

SOLANUM ACULEATISSIMA 

Mosaic, Nishimura, U. S. 1918, 1, from N. tabaciim. Transmitted 
by Pernow (1925) from L. esculentum^ N. tahacum, S> 
tuberosum, D. stramonium, N. physaloides, and N. glutinosa. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM ATROPURPUREUM 

Leaf roll, Ducomet, Prance, 1921, N. Same as on S. tuberosum. 

Curly leaf, Ducomet, Prance, 1921, N. Same as on S. tuberosum. 

Prisolfe, Ducomet, Prance, 1922, N. Same as mosaic of S. tu- 
berosum. 

SOLANUM CAPSICASTRUM 

Spotted wilt of tomato, K. M. Smith, 1932, I. 

SOLANUM CAROLINENSE 

Mosaic, Allard, D. C., 1912, N. Transmitted from N. tabacum 
1914. Transmitted by Pernow from L. esculentum, N. tabch 
cum, S. tuberosum. E. M. Johnson (1930) inoculated with 6 
strains of tobacco mosaic. 

Ring spot of tobacco, Wingard, Virginia, 1928, I. Prom N. 
tabacum. 

Etch, etch +, severe etch, Johnson, Kentucky, 1930, N. 

Healthy potato mosaic, Johnson, Kentucky, 1930, I. 

Cucumber mosaic, (3 types). Johnson, Kentucky, 1930, I. 

Mosaic, Pernow, N. Y. 1925, 1 from N. tabacum and S. tuberosum. 
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SOLANUM COMMERSONH 

Leaf roll, Ducomet, France, 1921, N. Same as on S. tuberosum. 
Curly leaf, Ducomet, France, 1921, N. Same as on S. tuberosum. 
“Frisolee,” Ducomet, France, 1922, N. Same as potato mosaic. 

SOLANUM CILIATUM 

Glass Louse streak, AinswortL, England, 1933. 

SOLANUM DEMISSUM 

Spot. Eeddick, Mexico, 1932, N. In 1935, Dr. Keddiek informed 
the compiler by letter that this was a virus disease. 

SOLANUM DOUGLASH 

Curly top of sugar beet, Severin, California, 1929, NI. 

SOLANUM DULCAMARA 

Mosaic, Gardner, Indiana, 1921. I from L. esculentum. 

Potato mosaic, J. Henderson Smith, England, 1928, I from L. 
esculentum. 

Leaf roll, Dykstra, U. S. 1930, I from S. tuberosum. 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM HUMILE 

Streak necrosis of tobacco, Schaffnit & Muller, Germany, 1931 
I from S. tuberosum. 

Streak necrosis of potato Schaffnit & Muller, Germany, 1931, 
I from 8. tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I from 
8. tuberosum. 

Krausel mosaic, Schaffnit & Muller, 1931, I. 

Mosaic, Gardner & Kendrick, Indiana, 1922, I from L. esculen- 
tum. 

SOLANUM LACINIATUM 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM LYCOPERSICON 

Aster yellows, Kunkel, N. Y. 1931. I by C. sexnotata. 

Spotted wilt of tomato, K. M. Smith, England, 1932 I. 

SOLANUM MAGLIA 

Leaf roll, Ducomet, France, N. Same as on S. tuberosum. 
Curly leaf, Ducomet, France, 1921, N. Same as on 8. tuberosum. 
“FrisolSe,” Ducomet, France, 1921, N. Same as mosaic of 8. 
tuberosum. 
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SOLANUM MARGINATUM 

Spotted wilt of tomato, K. M. Smith, England, 1932, I. 

SOLANUM MELONGENA 

Mosaic, Burger, Florida, 1924, N. Johnson of Kentucky (1930) 
reported inoculation with 6 strains of tobacco which produced 
necrotic lesions but not systemic. Also many other plants. 
(There are earlier records.) 

Eing spot of tobacco, Wingard, Virginia, 1928, from N. 
tabacum. 

Coarse etch, Johnson, Kentucky, 1930, I. 

Mosaic from tobacco, Holmes, New York, 1932. 

Spotted wilt of tomato, K. M. Smith, England 1932, I. 

Celery virus 1 Wellman, Florida, 1935, I. 

SOLANUM NIGRUM 

Mosaic, Allard, D. C. 1914, I from A. tabacum. Transmitted 
from L. esculentum, by Gardner (1921) and from A. tabacum, 
L. esculentum and S. tuberosum by Fernow (1925). 

Potato mosaic, J. Henderson Smith, England, 1928, I. from 
L. esculentum. 

Eing spot of tobacco, Wingard, Virginia, 1928, I, from A. 
tabacum. 

Leaf roll, Dykstra, U. S. 1930, I, from S. tuberosum. 

Spotted wilt of tomato, K. M. Smith, England, 1932, NI. 

Streak necrosis of potato, Schaffnit & Muller, Germany, 1931, 
I, from S. tuberosum. 

Tomato mosaic, Scliaffnit & Muller, Germany, 1931, I, from 
L. esculentum. 

‘‘Krauser' mosaic, Schaifnit, Germany, 1931, I, from S. 
ttiberosum. 

Streak of potato, SehaflEnit & Muller, Germany, 1931, I, from 
S. tuberosum. 

Yellow mosaic, Stover & Vermillion, U. S., 1933. 

Kromnek of Kat Eives Disease, Moore, South Africa, 1933. 

Delphinium mosaic, Washington, 1934, I. 

Delphinium stunt, Burnett, Washington, 1934, I. 

Celerly virus 1, Wellman, Florida, 1935, I. Symptomless. 

SbLANUM NODIFLORUM 

Potato mosaic, J. Henderson Smith, England, 1928. 

Potato mosaic, J. Henderson Smith, England, 1930, I, from L. 
esculentum. 
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Aiiciiba or yellow mosaic, J. Henderson Smith, England, 1930, 1. 

Spotted wilt of tomato, K, M. Smith, England, 1931. 

Mild mosaic, van der Meer, Holland, 1932, I from apparently 
healthy potatoes. 

SOLANUM PSEUDOCAPSIOUM 

Ring spot of tobacco, Wingard, Virginia, 1928. I, from N, 
tabaoum. 

Mosaic of tobacco. Holmes, N. Y., 1932, I from N. tahacum, 

SOLANUM TUBEROSUM 

Phloem necrosis, Qnanjer, Halland, 1908. N. Described in 
1913. Same as leaf roll. 

Mosaic. It appear that Orton first observed potato mosaic in 
Germany in 1911. The first transmission of the disease by 
inoculation appears to have been Schultz et al in 1919. 
Eeiling (1924) says the disease was known in Germany in 
1785. Known in Germany for many yeai’s before 1912. 
Inoculated from L, esculenUim^ N. tabacum and S. tuherosum 
by Pernow, 1925. 

Curly dwarf, Orton, U. S. 1914, N. Observed as early as 1912. 
Known in Germany previous to this date: May be same as 
mosaic. Goss (1930) said that under some conditions it was 
impossible to separate curly dwarf and spindle tuber. 

Leaf roll, Orton, U. S. 1913, N. Orton said this disease had 
been known in Germany and Denmark since 1905 and in 
XT. S. since 1911. Quanjer et al said (1919) that this disease 
should be known as phloem-necrosis or lepto-necrosis. Some 
workers believe that the potato failures in middle and west- 
ern Europe in 1770-1780 were due to leaf roll. Eeiling 
1924) said leaf roll was known in Germany in 1785. Schultz 
and Folsom (1921) reported a leaf roll which was apparently 
non-parasitic but transmissible. They stated that it is also 
called phloem-necrosis and probably widely distributed over 
the earth. They mention net-necrosis as a possible symptom 
of leafroll. 

Boulent, Mottet, Prance, 1913, N. Causes failure to germinate. 

Spindling sprout, Stewart, N. Y. 1934, N. Stewart and Sirrine 
1915) stated that Close and White had described this disease 
in 1919 and that Macoun of Ottawa Canada claimed to 
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have seen it in 1905. The ‘^filositee’’ of France and the 
''Fadenbildnng’' and ''Fadenkrankheif of Germany resemble 
the spindle sprout but it has not been demonstrated that they 
are the same or that they are caused by a virus. ''Filosit^e” 
was reported from France by Mottet, 1913. 

ISTet necrosis, Orton, TJ. S. 1914, N. Atanasoff (1926) said this 
was a symptom of aueuba mosaic. The symptoms may be due 
to more than one cause. Quanjer & Elze reported a pseudo- 
netneerosis in 1929. 

^Crinkle, Murphy, Canada, 1921, N. Possible same as leaf 
rolling mosaic. In 1930 Salaman expressed the opinion that 
this disease was due to a mixture of viruses. This opinion 
was confirmed by Kenneth M. Smith in 1931. Eeiling says 
that crinkle was known in Germany in 1785. 

Russett dwarf. Hungerford, Idaho. 1922. N. 

Yellow dwarf, Barrus & Chupp. N. Y. 1922, N. Gan be trans- 
mitted to L, esculentwn and S. nigrum, 

‘^'Frisolee,^^ Ducomet, 1922, N. This is a very old term which 
Ducomet claims to have been used for mosaic. 

Spindling tuber, Schultz & Folsom, Maine, 1922, N. Gilbert 

.(1923) said that spindling sprout was a symptom of leaf roll 
but not of mosaic. Gilbert (1925) said that Giant hill was 
:a phase of spindle tuber. Goss (1930) said that under some 
conditions it was impossible to separate spindle tuber and 
curly dwarf. Known by growers for many year as ^Yunning 
long’'. 

Calico, Hungerford, Idaho, N. Porter (1931) of California 
proved it to be infectious. 

'Giant Hill, Gilbert, Vermont, 1923, N. Gilbert (1925) said 
that Giant hill was a phase of curly dwarf. 

Stipple streak, Quanjer, Holland, 1923 or earlier, N. 

Uumottled curly dwarf, Schlutz & Poison, Maine, 1923, N. 

Witches’ broom, Hungerford & Dana, Montana, 1923, N. Young 
& Morris (1928) stated that the first record of witches’ 
broom was from Montana in 1915 but that it was supposed to 
be due to Rhizoctonia. Potato witches’ broom was first 
described by Bisby & Tolaas in Minn. Bull. 190 (1928) or by 
Whipple in Montana, Bull. 130, 1919 as ‘'yeUow top degener- 
:ates”. Transmission by tuber was demonstrated in Idaho 
1923. Also attacks tomatoes. 
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Latent or acronecrosis (top-necrosis), Quanjer, Holland, 1923. 

Rugose mosaic, Quanjer, Holland, 1923. 

Crinkle, Quanjer, Holland, 1923. Johnson (1929) said that the 
crinkle was probably the same as Schultz and Folsom rugose 
mosaic. 

Aucuba mosaic, Quanjer, Holland, 1923. 

Leat-rolling mosaic, Schultz & Folsom, Maine, 1923, N. 

Crinkle mosaic, Schultz & Folsom, Maine, 1925. 

Mosaic, Fernow, N. Y. 1925, 1, from L. esculentum & N. tahacum^ 

Cucumber mosaic, Doolittle & Walker, Wisconsin, 1927, 1. From 
G. sativus and back, transmitted by Johnson of Wisconsin 
from tobacco mosaic. Confirmed by Blodgett (1927) who 
got different symptoms on different varieties. 

Potato mosaic, Blodgett, N. Y. 1927, N. The symptoms varied 
on different varieties of potatoes. 

Raspberry leaf, Reiling, Holland, 1928, N. 

Curly top of sugar beet, Severin, California, 1929, NI. 

Phloem necrosis, Quanjer, Thung & Elze, Holland, 1929. 

Atanasoff’s stipple streak, Atanasoff, Holland, 1929, N. 

Kolsiaan stipple streak, Quanjer & Botjes, Holland, 1929, N. 

Noordeling stiple streak, Quanjer & Botjes, Holland, 1929, N. 

Ersterling stipple streak, Quanjer & Botjes, Holland, 1929, N. 

Top necrosis, Quanjer & Botjes, Holland, 1929, N. 

Apical leaf, roll, Schultz & Bonde, Maine, 1929, N. 

Rugose mosaic, Valleau, Kentucky, 1930, I. Same as spot 
necrosis of tobacco. Caused by combination of healthy potatu 
virus and veinbanding. 

Pseudo-necrosis, Quanjer, Thung & Size, Holland, 1930, N. Ata- 
nasoff, comparing it with some of the earlier figures of net- 
necrosis identified it with this American disease, and finding 
it in potato infested with Aucuba mosaic also, considered it 
as a tuber symptom of this disease. ... It was later found. 

' in several varieties which were free from Aucuba mosaic. 

Para-crinkle, Salaman, Redcliff & Le Policy, England, 1930, N. 

Ring spot of tobacco, Kentucky, 1930, N. 

Spotted wilt of tomato, K. M. Smith, England, 1931, N. I. hy 
grafting. 

Moron, Muncie, Michigan, 1931, N. 

Virus A. Loughnane, England, 1933, N. 

Foliar necrosis, (Virus D.) Bawden, England, 1934, N. 
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Nicotiana villosum 

Streak necrosis of potato, Schaffinit & Miiller, Germany, 1931, 
I from 8, tuberosum. 

Streak of potato, Schaffnit & Muller, Germany, 1931, I. 

Eugose mosaic, Dykstra, U. S. 1933, I. 

Potato mosaic, J. Henderson Smith, England, 1928, I. from L, 
esculentum. 

Tomato mosaic, Schaffnit & Muller, Germany, 1931, I from L, 
esculentum, 

Krausel mosaic, Schaffnit & Muller, Germany, 1931, I from 8, 
tuberosum. 

Virus X, K. M. Smith, England, 1931. This virus attacks Lyco- 
persicon esculentum, N, tabacum, N. glutinosa and Batura 
stramonium. 

StREPTOSOLEN JAMESONn 

Spotted wilt of tomato, K. M. Smith, England, 1933, N. 

STEEOULIAOEAE 

Theobroma sp. 

Eoneet, Ciferri, Dominican Eepublic, 1929, N. This disease 
occurs in Puerto Eico. Not proved to be a virus disease. 


TROPAEOLACEAE 

Tropaeolum majus 

Curly top of sugar beet, Severin & Preitag, California, 1933, NI 
from sugar beet, by E. tenellus. 

Celery virus 1, Wellman, Florida, 1935, I. 

Spotted wilt of tomato, Ainsworth, England, 1933, I. 

Tropaeolum peregrinum 

Curly top of sugar beet, Severin & Freitag, California, 1933, I. 
Spotted wilt of tomato, Ogilvie, England, 1935, N. 


XJMBEIiLIFEREAE 


Ammi majus 

Aster yellows, Kunkel, N. Y. 1931, I by C. sexnotata. 


Anethum graveolens 

Aster yellows, Kunkel, N. Y. 1925, NI, from 0. chinensis. 
Curly top of sugar beet, Severin, California, 1929, I. 
Celery virus 1, Wellman, Florida, 1935, I. 
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Anethum graveolens bulge 

Mosaic, Poole, New Jersey, 1922, N. 

Aster yellows, Kunkel, N, Y. I from 0. chinensis. 

Curly top of sugar beet, Severin, California, 1929, I from sugar 
beet. 

California aster yellows, Severin, California, 1929, NI. 

Celerly virus 1, "Wellman, Florida, 1935. 

AntRISCUS CEREl^OLIUM 

Curly top of sugar beet, Severin, Califoimia, 1929, I. 

Apium graveolens 

Mosaic, Doolittle & Wellman, Florida, 1934, I. Prom Gommelina 
nudiflora. In 1934, Wellman described this as Celery virus 1. 

Spotted wilt of tomato, Gardner, Tompkins & Whipple, Cali- 
fornia 1935, I. 

Celerly virus 1, Wellman, Florida, 1935, I. 

Apium graveolens rapaceum 

California aster yellows, Severin, California, 1929, I. 

Celerly virus 1, Wellman, Florida, 1935, I. 

CORIANDRUM SATIVUM 

Curly top of sugar beet, Severin, California, 1929, I. 

Dauous sp. 

Yellows, Severin, California, 1930, NI. Also on parsley. Carried 
by C. sexnotata, Severin (1932) demonstrated carrot, parsley 
and parsnip yellows due to same virus and transmitted by G. 
SGxnotata (G. divisa). He used Dauous carota var. sativa 
Apium graveolens var, rapacens, Apium graveolens var. dulce^ 
Petroselinum hortense var. radicosum, and Pastinaca sp. 
Whetzel reported a yellows disease of carrot in New York in 
1929 but it was probably different from the one that Severin 
studied. 

Daucus carota 

Aster yellows, Kunkel, N. Y. 1931, I. 

Celerly virus 1, Wellman, Florida, 1935, I. 

Daucus carota var. sativa 

California aster yellows, Severin, California, 1932, NI. 

Tobacco mosaic, Grant, Wineonsin, 1934, I. 

DmiSCUS CAERULENS 

Aster yellows, Kunkel, N. Y. 1925, from G. chinensis. 
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Didiscus pusillus 

Aster yellows, Kunkel, N. Y. 1931. 

Foeniculum dulge 

Curly top of sugar beet, Severin, California, 1929, I. 

Foeniculum vulgare 

Celery virus 1, ‘Wellman, Florida, 1935, I. 

Levistigum paludapifolium 

Aster yellows, Kunkel, N. Y. 1931, I. 

Pastinaca sativa 

Aster yellows, Kunkel, N. Y. 1931, I. 

California aster yellows, Severin, California, 1932, NI. 

Petroselinum hortense 

Curly top of sugar beet, Severin, California, 1929, N. 

California aster yellows, Severin, California, 1932, 1. Also on 
vars. crispus and radicosum. 

Celery virus I, “Wellman, Florida, 1935, I. 

PiNPINELLA ANISUM 

Aster yellows, Kunkel N. Y., 1925, IN from (7. cMnensis. 

SCANDIX PECTEN-VENERIS 

Mosaic, Verplancke, Belgium, 1932, I. 

Yellows, Verplancke, Belgium, 1932, I. 

Trachyme caerulea 

Curly top of sugar beet Freitag & Severin, California, 1929, I. 


ULMACEAE 


Ulmus sp. 

Mosaic, Salmon & Ware, England, 1928. 


Described in 1925. 


Ulmus glabra 

Mosaic, Eankin, N. Y. 1931, N. 
Ulmus pumila 

Mosaic, Rankin, N. Y. 1931, N. 


URTIOAOEAE 

URTICA DmCA 

Mosaic, Ogilvie, England, 1933, N. 

Spotted wilt of tomato, Ogilvie, England, 1935, N. 
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Urtioa UEENS 

Curly top of sugar beet, Carsner, California, 1919. 

VAUGEIAHAOEAE 
Centranthus oalcitrapa 

Aster yellows, Kunkel, N. Y. 1932, I by C. sexnotata. 

Valerianella locusta olitoria 

Curly top of sugar beet, Severin, California, 1929, I. 


VERBENIACEAE 


Verbena vinifera 

Mosaic, Straviak, Czechoslovakia, 1931, N, Gardner & "Whipple, 
California, 1935,1. 


VIOLACEAB 


Viola cornata 

Curly top of sugar beet, Freitag & Severin, California, 1933, I. 


Viola tricolor hortensis 

Curly top of sugar beet, Freitag & Severin, California, 1933, N. 


VITAOEAE 


VlTIS Sp. 

Mosaic, Smolak, Czechoslovakia, 1926, N. 

Leaf roll, Petri, France, 1929, N. May be same as ^Yoncet^^, 
court nou6’\ Eesigkrankheiten, etc., which have been re- 
ported by several workers. 


ZINGIBERACEAE 

Blettaria cardamomum 

Mosaic, Kulkarni, India, 1924, N. 
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By Melville T. Cook, Plant Pathologist 
Agricultural Experiment Station, Eio Biedras, Puerto Eico. 

This index, like that of the host plants of virus diseases, presented 
far more difficulties than were anticipated by the compiler. This 
was due to two causes, vis., (1) The compiler did not have access 
to all the original records, (2) Some of the records were incomplete 
in that they gave the generic name only, or the common names only. 

The original plan was to give the first record only but in some 
eases it has appeared desirable to give additional records. The 
names of insects given are, for the most part, those that were used 
by the authors but in some cases the synonyms (or most recent 
names) are given in parenthesis. As a result of following the 
the records of the authors, some genera appear under two names. 
The compiler has used the latin names of the hosts in some cases 
and the common names in others. This will be found to correspond 
in most eases with the original records or with the reviews and 
abstracts that have been consulted. 

The compiler has several records that have been omitted be- 
-cause of incomplete data. If the readers of this index will send their 
corrections and additions to the writer, they will be used in a sup- 
plement. 

The compiler wishes to express his thanks to the many workers 
who have read this manuscript and made suggestions and addition. 

Aceratogallia sanguikolenta 

1927. Curly top of sugar beet from beet to beet. This insect 
was latter 1927 found to be Agallia stricUcollis, Reported by 
Fawcett in Argentina. Fawcett stated that EutetUx tenella 
does not occur in Argentina. 

Agallia strigticollis 

1927. Curly top of sugar beet from L, esculentum to L, esculen- 
turn, Fawcett, Argentina. 

Agallia sanguhstolenta 

1934. Yellow dwarf from Potato to potato. Black, N. Y. 


407 
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Aleyrodidae (undetermined) 

1931. New virus disease, N. tahacum to N. tahacum^ Storey^ 
South Africa. 

1932, Kroepoek, curl and crinkle, N. tahacum to N. tahacum, 
Tilling, Dutch Bast Indies. 

1932. Mosaic, 3ianihot to Maniliot, Kufferath and Giiesquiere, 
Africa, 

Amphorophora rubi 

1924. Bed raspberry mosaic. Easpberry to raspberry, Bennett^ 
Michigan. Wilcox & Smith, 1924. Bennett of Michigan (1932) 
reported that this species transmitted both yellow mosaic and 
red raspberry mosaic. 

1930. Yellow mosaic, Easpberry to raspberry, Bennett, Michigan 

Amphorophora rubicola 

1927. Eed raspberry mosaic, Easpberry to raspberry. Eankuiy. 
New York, 

Amphorophora sensiorata 

1932. Eed raspberry mosaic, Easpberry to raspberry, Bennett^ 
Michigan. 

Anuraphis tulip ae 

1934. Breaking, tupils to tulips, McKenny Huges, England,. 
Transmited in bulbs in stores but not from growing plant 
to plant. 

Aphis sp. 

1919. Leaf roll, net necrosis, spindlings tuber, mild mosaic,, 
leaf rolling mosaic, severe mosaic, unmottled mosaic, potato 
to potato, Schultz, Folsom, Hildebrant & Hawkins, Maine. 

1921. Mosaic, beets to beets, Bobbins, Colorado. 

Cucumber aphid 

1925. Mosaic, Pliysalis puhescens to Pkysalis piihescens and C. 
sativus, Walker, U. S. 

Aphis fabae (-A. rumicis) 

1927. Mosaic, sugar beet and spinach to same. Schaffnit^ 
Germany & Boning, Germany, 

1927. Mosaic, potato to potato, Eke, Holland, 

1929. Mosaic, Yicia faba to P. vulgaris, Anthyllis vulveraria, 
T, pratense, T. hyhridum, T, repens, T. agrarium, Melilotm 
altisima, sweet pea and lupins, Merkel, Germany. 
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1929. Mosaic, Lupins to peas, sweet peas and V, falae, Merkel, 
Germany. 

1919. Mosaic. Phaseolus vulgaris to V, fabae and Lupins, 
Germany. 

1929. Leaf roll, S, tuberosum to S. tuberosum, Eke, Holland. 

1930. Mosaic. Spinach to spinach. Volk, Germany. 

1930. Mosaic, Sugar beet to Chenopodium album, Amaranthus 
retrofiexus and Sonchus arvensis. Novinenko, Ukraine. 

Aphis forbsei (-My^us fragaefolh) 

1928. Dwarf, Fragaria sp. to Fragaria sp., Plakidas, U. S. 

Aphis gossypii 

1916. Mosaic, C. sativus to C. sativus, Doolittle & dagger, 
working independently, U. S. 

1925. Mosaic, Micrampelis lobata to C. sativus. Doolittle and 
Walker, U. S. 

1928. Mosaic, Gladiolus to Gladiolus, Dosdall, Minnesota. 

1931. Mosaic, Gommelina nudifiora to celery and cucumber, 
Doolittle, U. S. 

1932. Dwarf, Onion to onion, Drake, Tate & Harris, Iowa. 

1934. Stunt, Lily to lily, Pape, Germany. 

1934. Mosaic, 0. nudifiora to Apium graveolens and P. logascae, 
Doolittle & Wellman. 

1934-1935. Celery virus 1, Celery and 0. nudifiora to many 
host species, Wellman, Florida. 

Aphis laburni (-A leguminosae) 

1925. Eosette, Aracliis hypogea to A. hypogea. Storey & Bot- 
tomley. South Africa. ‘^Krulziekte’^ of Java (Rutgers 
1913) may be same as rosette, bunching and bunting. Also 
reported by Brooks in Gambia. 

1927. Mosaic, Lily to lily, Ogilvie, Bermuda. 

i 

Aphis maidis 

1920. Sugar cane mosaic. Saccharum officinarum to S. of- 
ficinarum, Brandes, U. S. 

1920. Corn mosaic, Zea mays to Zea mays. 

1929. Com mosaic, Sorghum arundinaceum to S. arundinaceum, 
Storey, South Africa. 

1929. A virus disease of grasses that does not attack sugar 
cane (grasses to grasses), Storey, South Africa, 
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Aphis rhamni 

1927. Leaf roll potato to potato, Elze, Holland. 

1927. Crinkle potato to potato, Elze, Holland. 

1928. Mosaic Trifolium repens to potato, van der Menlen, 
Holland. 

Aphis eubiphila 

1922. Mosaic, Kaspberry to raspberry, Dickson, Canada, Dick- 
son stated that the insect was not determined bnt ‘^it 
is highly probable that it was Aphis rubiphilaJ^ Eankin 
reported proof in 1923 bnt in 1931 stated that yellow mosaic 
was not transferred by A. rubipMla, Bennett (1932) said 
that the literature regarding Aphis rubiphila was contra- 
dictory and in a letter to the compiler (Nov. 20, 1934) states 
positively that this insect is not a vector of mosaic but that 
it is a vector of curl. Grainger and Angood (1931) of 
England reported positive results in transferring mosaic from 
wild raspberry {Rubus idaeus) to same. 

1922. Yellow leaf curl and mosaic, red raspberry to red rasp- 
berry. Eankin, Hockey and McCurry, Canada. Eankin 
said later that this insect does not transmit mosaic. 

Aphis rumicis (-A. eabae) 

1918. Mosaic, or blight. Spinach to spinach, McOlintocb & 
Smith, Virginia. 

1930. Deformed leaf, Beets & Spinach to beets & spinach, 
Boning, Germany. 

1930. Deformed leaf, Bumex ohstusifolins & R. crispus to i?. 
obtusifolius & B, crispus. Boning, Germany. 

1930. Mosaic, Beans to bean, Fajardo, Wisconsin. 

1932. Yellow dwarf, Onion to onion, Drake, Harris & Tate, 
Iowa. 

Aphis sambuci 

1930. Dwarf, Sambucus nigra to S. nigra, Blattny, Czechoslo- 
vakia. 

Aphis spiraceae 

1931. Witches^ broom, Uolodiscus discolor to H, discolor, Zeller, 
Oregon. 

Asterochiton vaporariorum 

1927. Mosaic, potato to potato, K. M. Smith, England. Some 
evidence in greenhouse. 
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Balclutha mbila (-Cigadulina mbila) 

1924. Streak of sugar cane. Sugar cane and corn to sugar 
cane and corn, Storey, S. Africa. 

Bemisia gossypiperda 

1931. Leaf curl. Cotton to cotton, Kirkpatrick, Sudan, Leaf 
curl and crinkle are tke same. 

1932. Leaf curl, A. tabacum to N, tdbacum. Storey, South. 
Africa. Disease is probably same as ''kroepoek’^ Also 
occurs on Zinnia elegans. Vector discovered by Storey of 
South Africa and Thung at Klaten at about same time. 

Bemisia mosaicivecti 

1932. Mosaic, Cassava to cassava. Ghesquiere, Belgian Congo. 
Breviocobyne bbassicae 

1930. Mosaic, Crucifers to crucifers, Clayton, Nev7 York. 
Calocoris bipunctatus 

1923. Leaf roll, potato to potato, Murphy, Ireland. 

Caloooris fulvomaculatus 

1928. Squirt mosaic, Hops to hops, Blattny, Czechoslovakia. 
Capitophorus fragariae 

1934. Stunt, Fragaria sp. to Fragaria sp. Chamberlain, New 
Zealand. 

Capitophorus tetrarhodus 

1927. Dwarf. Blackberry to blackberry, ZeEer, ' Oregon. 
Ceratonia trifurgata 

1924. Mosaic. Cowpea to cowpea, E. 0. Smith, California. 
Chlorita flavesgens 

1930, Virus disease. Hops to hops, Blattny. In Czechoslo- 
vakia (similar to nettle head in England). 

1930. ^'Krausel,^' Hops to hops, Blattny, Czechoslovakia. 

CiGADULA SEXNOTATA (-ClGADULUSTA SEXNOTATA) 

1928. Aster yeUows. Aster and celery to aster and celery, 
, Kunkel in New York. 

1928. Aster yellows, Asters to parsnip and parsley, Kunkel, 
New York. 

1928. Mosaic, Sugar beet to sugar beet, Novinenko, Ukraine. 
1930. Aster yellows, Carrot & spinach to carrot & Spinach, 
Kunkel, New York. 
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1931. Aster yellows. Prom Asters to Eumulus japonicus^ 
Monolepis chenopodioides, Ahornia umbellata (var. grandi- 
flora)y Tetragonia expansa, Dianthus alpinus Herniaria glabra, 
Lychnis coronaria, L, viscaria, Folycarpon tetrapliylluwi, Tu- 
nica saxifraga, Vaccaria segitalis, Adonis aestivalis; Papaver 
nudicaule, Cheiranthus, allionii, Malcomia maritima, Radicula 
sylvestris, Potentilla monspeliensis, Limnanthes douglasii, 
Datisca cannahina, Helianthemum chamaeiisfus, Blumenbachia 
hieronymi, Cajophora lateritia, Glarhia, elegans, Ammi 
majus, Damns carota, Didiscus pusillus, Levisticum paludapi- 
folium, Pastinaca sativa, Armeria alpina, Limonium, suworowi, 
Anagallis linifolia, Vinca rosea, Oilia densiflora, G-, tricolor, 
Polemonium coeruleum, Phacelia campanularia, P, congesta, 
P. viscida, P. wMtlavia, Anchusa harrelieri, A. capensis, 
Dracocephalum ruyscliiana, Physostegia virginica, Browallia 
demissa, Hyoscyanus niger, Nicotiana rustica, Petunia hybrida, 
Alonsoa warscewiczi, Gollinsia bicolor, Linea7na cymbala^na, 
i. maroccana, Maurandia scandens, M, lophospermum, Ver- 
bascum hybi'idmn, Veronica peregrina, Bidymocaiyus hos- 
fieldii, Thunbergia alata, Plant ago alpina, P. fuscescens, P. 
psyllium, Gentrantlms calciU'apa, Lobelia erinus (var. com- 
pacta) Acroclinium roseum, Anthemis tinctoria, Arclotis 
grandis, Cacalia hastata, Garthamus tinctorius, Gharieis hete- 
rophylla, Ghrysanthemmn cineranifolium, Cineraria hybrida, 
Cirsium oleraceum, Ghadanthus arabiscus, Coreopsis lanceo- 
lata, Cosmos bipinnatus, Cousiana hystrix, Echinops dahuri- 
cus, Emilia flammea, Erigeron glabellus, E. linifolius, -E. 
speciosus, Ethulia conyzoides, Eupatorium urticaefolium E- 
perfoliatum, Felicia aethiopica, var. glandulosa, P. aynelloides, 
Filago germanica, Flaveria repanda, Galinsoga parviflora, 
Grindelia squaiTOsa, Hedypnois cretica, Helenium autumnale, 
jy. biglovii, H. hoopesii, H. nudiflorum, Heliopsis nudiflorum, 
if. laevis, Helipterum manglesii, Hieracium alpinum, Koelpinia 
linearis, Logascaea mollis, Leontodon autumnalis, Leonto- 
podium alpinum, Leptosyne stillmani, Lindheimeria texana, 
Lonas inodor a, Mulgedium alpinum, Parthenium integrifolium, 
Petasites albus, Eudbeckia hirta, Sanvitalia procumbens, 
Schukuhria abretayioides, Scolymus hispanicus, Spilanthes 
acmella, Thelespey'ma hybridum, Tolpis barbata, Tragopogon- 
fluccosus, Tindax tribolata, JJrsinia anthemiodes, Zacyintha 
verrucosa, Zinnia multiflora. By Kimkel, New York. 
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1932. California celery yellows. Celery to celery, Kiinkel, New 
York. This vector could not transmit the New York yellows 
to celery. 

1932. Yellow dwarf,. Onion to onion, Drake, Tate & Harris, 
Iowa. 

CiCADULA MBILA. (BaLCLUTHA MBILA) 

1925. Streak. Sugar cane to sugar cane. Storey, South Africa. 
1930. Streak. Sugar cane to Eleusine indica, Zea mays^ Digi- 
taria Jiorizontalis, Storey & McClean, South Africa. 

Dactylopinus sp. 

1925. Mosaic. Cucumber, Micrampelis loiata to cucumber, 
Doolittle & Walker, U. S. 

Diabrotica duodecimpunctata 

1925. Mosaic. Cucumber, Micrampelis lobata to cucumber. 
Doolittle & Walker, U. S. 

Diabrotica vittata 

1925. Mosaic. Cucumber to cucumber, Doolittle & Walker, 

U. S. 

Disconycha triangularis 

1930. Spindling tuber, potato to potato, Goss, Nebraska. 
Empoasca sp. 

1930. Mosaic. Bean to bean, E. C. Smith and Barker, Haiti. 
It has not been definitely proven that this disease is due to 
a virus. 

Empoasca devastans 

1930. Leaf crinkle. Cotton to cotton, Afzal reported this insect 
as a cause of the disease in Sudan. 

Empoasca FABAE 

1931. Leaf roll, potato to potito, Cleveland, Indiana. 

1 

Empoasca (CHiiORiTA) flavescens 

1928. Mosaic. Sugar beet to sugar beet, Novinenko, Ukraine. 

Epitrik cucumeris 

1930. Spindling tuber, potato to potato, Goss, Nebraska. 

1930. Unmottled curly dwarf, potato to potato, Goss, Nebraska. 

1931. Leaf roll, potato to potato, Cleveland, Indiana. (To a 
limited extent.) 



414 THE JOUENAL OF AGBICULTUBE OF THE UNIVERSITY OF P. E. 


Eriophyes ribis 

1924. Eeversion, etc., Rihes to Bibes, Massee, England. 

Bupteby auratus 

1927. Mosaic, potato to potato, K. M. Smith, England. (Some 
evidence. ) 

Bupterix auratus 

1926. False blossom, Cranberry to cranberry, Dobroscky, U. S. 

1928. Mosaic, Sugar beet to sugar beet, Novinenko, Ukraine. 

Eutettix tenellus 

1905. Curly top of sugar beet sugar beet to sugar beet. Ball 
was the first to call relationship of this disease and this insect 
but at that time the disease was not known to be due to a 
virus. 

1925. Curly top of sugar beet, Phaseolus vulgaris to P. vulgaris^ 
Carsner, Calif. 

1927. Curly top of sugar beet to tomato. 

1927. Curly top of sugar beet to squash, McKay & Dykstra, 
Oregon, Washington and Idaho. 

Franexiniella sp. 

An obscure and destructive virus disease of tobacco in South 
Africa was reported by E. S. Moore (1932) to be transmitted 
by Frankliniella sp. Distinctive disease of Datura stramo- 
nium, two species of Physalis and Nicmidra physaloides are 
transmitted by same insect. 

1933. Virus disease, tobacco to tobacco, Moore, South Africa. 
This disease may be the same as spotted wilt of tomato. 

Frankliniella insularis 

1930. Spotted wilt of tomato, tomato to tomato. Samuel, Bald 
& Pittman. Australia. 

Illinoia. (Maorosiphum) pisi 

1934. Mosaic, Lucerne alfalfa to L, alfalfa, Weimer, California. 

Illinoia solanifolii (-Macrosiphum gei) 

1928. Breaking, Tulips to tulips, McKay, Brierley & Dykstra, 
U. S. 

1932, Leaf rolling mosaic, potato to potato, McKay & Dykstra, 
Oregon. 

1932. Leaf roU, potato to potato, McKay & Dykstra, Oregon, 

1933. Mosaic, Bulbous Iris to bulbous Iris, Brierley & Me 
Whorter, U. S. 
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Leptinotarse decemlineata 

1930. Spindling tnber, Potato to potato, Goss, Nebraska. 

1930. Unmottled curly dwarf, Potato to potato, Goss, Nebraska. 

Lincus sp. 

1934. Phloem necrosis, coffee to coffee, Stahel, Suriname. 
(Transmission suspected). 

Lygus pratensis 

1930. Spindling tuber. Potato to potato, Goss, Nebraska. 

1930. Unmottled curly dwarf. Potato to potato, Goss, Nebraska. 

Macropis trimaculata 

1932. Peach yellows, Peach to peach. Kunkel, New Jersey, 
Manns of Delaware has given additional evidence on this 
subject. 

Macrosiphum sp. 

1927. Mosaic, beets and spinach to beets and spinach, Schaffnit, 
Germany, Boning, Germany. 

1928. Mosaic. Potato to beets, van der Meulen, Holland. 

Macrosiphum gei. (-M. solanifolh) 

1927. Mosaic, Potato to potato, K. M. Smith, England. 

1930. Breaking, tulips to tulips, McKenny Hughes (less impor- 
tant than Myzus persicae). England. 

1930. Eed streak break, McKenny Hughes, England. 

1931. Leaf roll, Potato to potato, Whitehead, England. 

1932. Yellow dwarf. Onion to onion, Drake, Tate & Harris, 
Iowa. 

1934. Self breaking, tulips to tulips, McKenny Hughes, 
England. 

1935. Virus disease, Primula ohconia to Datura stramonium^ 
K. M. Smith, England. 

Macrosiphum pisi. 

1929. Mosaic, Trifolium pratense to F. vulgaris & peas. Sweet 
peas to P. vulgaris & Lupins. Peas to P. vulgaris, sweet pea, 
T, pratense & Lupins, Vicia faba to P. vulgaris, sweet pea, 
Anttiyllis vulneraria, P. pratense, P. hybridum, P. Agrarium, 
Melilotus altissima & Lupins, Sweet pea to peas & P. pratense, 
P. pratense, Peas to V. faba. Lupins to sweet pea & V. faba. 
Merkel, Germany. 

1930. Mosaic of cucumber (Spinach blight). Spinach & cu- 
cumber to Spinach y cucumber. Hoggan, Wisconsin. 
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1930. Mosaic. Spinach, to Spinach, Volk, Germany. 

1935. Mosaic, Pea to broad bean, garden pea, sweet pea and 
Canadian field pea. Osborn, New Jersey. 

Macrosiphum solanieolii (-M. GEl) 

1918. Blight or mosaic, Spinach, to spinach, McOlintock & 
Smith, Virginia, 

1919. Mosaic, Potato to potato, Schultz, Folsom, Hildebrant & 
Hawkins, Maine. 

1922. Mosaic bean to bean, Nelson in Michigan and Fajardo in 
Wisconsin working separately. 

1923. Mild mosaic, alone and in combination with leaf roll 
and spindling tuber. Potato to potato. Schultz & Folsom, 
Maine. 

1930. Cucumber mosaic, Tobacco to Spinacia oleoracea, Hoggan 
Wisconsin. 

1930. Cucumber mosaic. Tobacco to tobacco and other Solana- 
ceae, Hoggan, Wisconsin. 

1933. Rugose mosaic. Potato to potato, Koch, Wisconsin. 

1934. Tobacco mosaic. Tobacco to many Solanaceous plants, 
Hoggan, Wisconsin. 

1933. Cucumber mosaic. Cucumber to Spinach and tobacco, 

Melanoplus sp. 

1928. Spindling tuber, Potato to potato, Goss, Nebraska. 

1928. Unmottled curly dwarf, potato to potato, Goss, Nebraska. 

Moonu abimaoulata 

1933. Spike disease, Sanfalum album to S. album. 

Myzus cirgumplexus 

1931. Cucumber mosaic. From tobacco and tomato, Hoggan, 
Wisconsin. 

1931. Leaf roll. Potato to potato, Whitehead, England. 

1932. Crinkle mosaic, Potato to potato, McKay & Dykstra, U. S. 

1933. Virus A. Potato to potato, Loughnane, Ireland. 

Myzus eragaepolh 

1927. Witches’ broom, strawberry to strawberry, Zeller, Oregon. 

1927. Xanthosis or yellow, strawberry to strawberry, Plakides, 
California, 

MyZUS PELARGONn 

1928. Breaking, Tulips to tulips, MoKay, Brierley & Dykstra, 
U. S. 
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1932. Leaf rolling mosaic, Potato to potato, McKay & Dykstra, 

U. S. 

1932. Leaf roll, Potato to potato, McKay & Dykstra, U. S. 

Myzus persicae 

1917. Mosaic, Tobacco to tobacco, Allard, D. C. 

1918. Mosaic, Lettuce to lettuce, dagger, U, S. 

1919. Mosaic, Potato to potato, Schultz, Folsom, Hildebrant & 
Hawkins, Maine. 

1921. Mosaic, Chinese mustard and turnip to Chinese mustard 
and turnips, Schultz, Maine. 

1921. Mosaic, Beets to beets, Bobbins, Colorado. 

1923, Leaf roll, Potato to potato, Murphy, Ireland. 

1927. Mosaic. Potato to potato, K. M. Smith, England. 

1927. Crinkle, potato to potato, Elze, Holland. 

1928. Mosaic, beet to beet, van der Meulen, Holland. 

1928. Mosaic. Potato to Trifolium repens^ van der Meulen, 
Holland. 

1928. Breaking, Tulips to tulips, McKay, Brierley & Dykstra, 
Oregon. 

1929. Cucumber mosaic. Tobacco to susceptible Solanaceae^ 
Hoggan, Wisconsin. 

1929. Internal parenchyma mosaic. Potato to potato, Quanjer, 
Thung & Elze, Holland, 

1929. Potato mosaic. Potato to tobacco, K. M. Smith, England- 
Produced symptoms which he believed to be the same as 
tobacco ring spot in United States. 

1930. Mosaic, Bean to bean, Fajardo, Wisconsin. 

1930. Mosaic, Spinach to spinach, Yolk. Germany, 

1930. Deformed leaf. Spinach to spinach. Boning, Germany. 

1930. Deformed leaf, Rumex ohiusifolius & R, Cripus to R, 
oltusifolius & R. crispus, Boning, Germany. 

1930. Cucumber mosaic. Tobacco to Spinach and spinach 
to spinach, Hoggan, Wisconsin. 

1930. Fern leaf (Cucumber mosaic) tomato to tomato, Mogen- 
doriff. 

1930. Bed streak. Tulip to tulip, McKenny Hughes, England. 
On the variety, President. 

1930. Bed streak. Tulip to tulip, McKenny Hughes, England. 

1930. ’Crinkle, Potato to potato, K. M. Smith, England. On 
the variety, President. 

1930. Leaf roll, Potato to Capsicum sp. Datura stramonium, D. 
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tatulay Lycopersicon esculentum, Solmum dulcamara, S- 
nigrum. Dykstra, U. S. 

1930. Pseudonetnecrosis, Potato to potato, Quanjer, Thung & 
Eke, Holland. 

1931, Mosaic, Tomato to tomato, Cleveland, Indiana. Not first 
record, 

1931. Tobacco mosaic, tobacco to many Solanaceae, Hoggan, 
Wisconsin. 

1932. Yellow dwarf, Onion to onion. Drake, Tate & Harris, 
Iowa, 

1932. Hy II, III and IV. Hyoscyamus niger. to E. niger. 
Halmilton, England, K. M. Smith says that these viruses are 
same as viruses X and Y. 

1932. Rugose mosaic, Potato to potato, McKay & Dykstra, U. S. 

1932. Leaf rolling mosaic. Potato to potato, McKay & Dykstra, 
U. S. 

1933. Mosaic, Dahlia to dahlia, Brierley, New York. 

1933. Virus A. Potato to potato, Loughnane, Ireland. 

1933. Rugose mosaic. Potato to potato, Koch, Wisconsin. 
1931. Breaking. Tulips to tulips. McKenny Hughes, England. 

1933. Cucumber mosaic, cucumber to spinach. Hoggan, 

Wisconsin. 

1933. Cucumber mosaic. Tobacco and Spinach to spinach., 
Hoggan, Wisconsin. 

. 1934. Mosaic, Bulbous iris to bulbous iris, Brierley & Mc- 
Whorter, U. S. 

1934. Yellow dwarf, Potato to potato, Koch, Wisconsin. 

1934. Self breaking, Tulips to tulips, McKenney Hughes, 

England. 

Myzus pseudosolanii 

1925. Mosaic, Potato to potato, Murphy & McKay, Ireland. 
1931. Cucumber mosaic. Tobacco to tomato, Hoggan, Wis^ 
eonsin. 

1934. Tobacco mosaic. Tobacco to many Solanaceae., Hoggan, 
Wisconsin. 

1934. Narrow leaf, Tomato to tomato, Chamberlain, New 
Zealand. 

Nephotettix APic’iUiis var. cinctigeps 

Dwarf, Rice to rice. This is the first record of transmission of 
a virus disease by an insect, and was made by Takata. It was 
at first supposed that the insects were the cause of the disease 
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but later studies by Takami (Journ. Jap. Agri. Soc. No. 
241 : 22-30, 1901, (in Japanese) reported that it was a carrier. 

Orthesia insignia 

1932. Virus disease, Ephiphylhmi truncaia to E. tnmcata. 
Blattny & Vukulov, Czechoslovakia. 

Orthezia utricae 

, 1924. Mosaic. Clerodendron fragans to C. fragans. Blattny, 
Czechoslovakia. 

Orthotylus flaosparus 

1928. Virus disease. Sugar beet to sugar beet, Novinenko, 
Ukranine. 

Pentalonia nigronervosa 

1925. Bunchy top, Banana to banana, Goddard, Australia. 

1926. Bunchy top, Manila hemp (3hisa textilus) to Manila 
hemp. Oefemia, Philippine, Islands. 

1930. New virus disease, banana to banana, Magee, Australia. 

Peregrinus maidis 

1922. Mosaic, Corn to corn. Kunkel, Hawaii. This mosaic is 
different from sugar cane mosaic. This insect does not 
transmit sugar cane mosaic. May be same disease as corn 
stripe of Stahl. 

1927. Corn stripe, Corn to corn, Stahl, Cuba. 

Perkinsiella saccharicida 

1933. Fiji disease, Sugar cane to sugar cane. Mungomery & 
Bell, Australia. 

Perkinsiella vastatrix 

1933. Fiji disease, Sugar cane, to sugar cane. Oefemia, Hur- 
tado & Hernandez, Philippine Island. 

Piesma (Zosmenus) quadrata 

1928. Leaf curl, Beets to beets, Boning, Germany. 

POECIIXISCYTUS COGNATUS 

1928. Mosaic, Sugar beet to sugar beet. Novinenko, Ukraine. 

Protoparge sexta 

1925, Mosaic, Tobacco to tobacco, Elmer, Iowa. 

PSEUDOcbcCUS CITRI ' ' ' ' 

1928. Mosaic, Tobacco and tomato to tobacco and tomato, 
Olitsky, U. S, 



420 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITY OF P. R. 


Pseudococcus maritima 

1925. Mosaic, Many hosts to many hosts. Elmer, Iowa. 

RhOPALOSIPHUM (MyZUS) PERSIC ae 

1918. Blight. Spinach to spinach, MeClintock, Virginia. 

Rhopalosiphum prunipolia 

1932. Yellow dwarf. Onion to onion. Drake, Tate & Harris, 
Iowa, 

Rhopalosiphum rubi 

1927. Virus disease, Raspberry to raspberry, Blattny, Czechos- 
lovakia. 

Systena elongata 

1930. Spindling tuber, Potato to potato, Goss, Nebraska. 

1930. Unmottled dwarf, Potato to potato, Goss, Nebraska. 

Tetranychus telarius 

1931. Leaf roll, tomato to tomato to some extent. Cleveland. 
Indiana. 

Thrips minuta var. putemansi 

1926. Mosaic, Sugar cane to sugar cane. Costa Lima, Brazil, 

Thrips tabaci 

1927. Spotted wilt of tomato. Tomato to tomato, Pittman, 
Australia K. M. Smith (1932) transmitted this disease by this 
insect to many hosts in England, Gardner & Whipple (1934 
and 1935), transmitted the disease by this insect to many 
hosts in California. 

1931, Yellow spot. Pineapple to pineapple. Lindford, Hawaii 

1931. Streak and necrosis. (Same as pineapple yellow spot). 
Pisum sativus to Ejnilia flammea {-E., sagittata). Linford, 
Hawaii. 

1931. Leaf roll. Potato to potato to a limited degree. Cleveland, 
Indiana, 

1932. Spotted wilt of tomato, Tobacco to tomato and the 
reverse, K. M. Smith, England. 

1932. Spotted wilt of tomato, Datura stramonium to tomato 
and the reverse. K. M. Smith, England. 

Zygina pallidiprons 

1927. Mosaic, Potato to potato, K. M. Smith, England. 
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